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ANCIENT 

RECORDS OF BIRDS FROM THE ISLAND 

OF ST. 


CROIX WITH OBSERVATIONS ON EXTINCT AND 
LIVING BIRDS OP PUERTO RICO 


By Alexander Wetmore 
United State3 National Museum 


During the summer of 1984 Dr. L. J. Koin, working under the 
Museum of the American Indian, Ilcye Foundation, of New York 
City, excavated a kitchen midden on 8t. Croix in the Vii*gin Islands, 
from which he obtained a considerable collection of bones ol* birds. 
Identification of this material has revealed 23 species of birds, 
including a number of records of value as the following list will 
show. The collection has been of particular interest in view of my 
earlier studies of bones from middens on this same island from ex- 
cavations made l)y Mr. Theodoor l)c Booy.^ And, Curther, has been 
of importance in connection with some ot* the extinct species found 
also on Puerto Pico. The additional information regarding these 
former Puerto Pican birds is of definite value in connection with 
the fauna of that island. 

The site was at a place known as Concordia on the south coast 
about one and one half miles east of Southwest Cape, which marks 
the extreme southwestern extension of the island. The midden was 
located about 400 yards inland from the beach and was about 30 
inches in depth. Bones of mammals, birds, turtles and fishes were 
found to the bottom of the deposit, with more birds at the center 
level than elsewhere. 

As with most material of this kind the exact age of it is not cer- 
tain, except that it antedates the period of discovery, since the 
deposits do not include objects of European origin. The bird bones 
are in good condition except for breakage, and are entirely free of 
animal matter. It is assumed that they have an antiquity of between 
500 and 800 years. The assemblage gives a definite picture of the 
larger species in the avifauna of St. Croix before the forests and 
lagoons were despoiled by Caucasian intrusion. 


» See Proc. U. S. Nat. Mug., vol. 64, 1918, pp. 618-522, pi. 82. 
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The material is preserved in the collections of the U. S. National 
Museum. Drawings illustrating certain specimens have been made 
for me by Mr. Sidney Prentice. 

PBOCELLABIIDAE 

PU77INUS LHEKMiNiEBi Lesson. Audubon’s Shearwater. 

Two humeri with the extremities somewhat broken represent this 
species without question. Audubon’s shearwater was found earlier 
in De Booy’s material from a midden on Magen’s Bay on the north 
coast of St. Thomas, and is known to breed on Saba Island two and 
one half miles south of the western end of St. Thomas. The present 
record is the first report of it from the island of St. Croix. 

PELECANIDAE 

Pelecanus occiDENTALis Linnaeus.- Brown Pelican. 

Represented by parts of two humeri and an ulna. 

SULIDAE 

SuLA DACTYLATRA Lesson. Bluc-faced Booby. 

A cranium, measuring 40 mm. in transverse diameter across the 
occipital region, from its size is identified without question as this 
species. The specimen represents the only record for the blue-faced 
booby from this area, and is a record of considerable importance as 
it indicates a greater range for the species in prehistoric times than 
at present. While the blue-faced booby nested formerly in the 
Bahamas it has not been reported from the Virgin Islands or Puerto 
Rico. The nearest modem colonies of which I have record are on 
the Alacran reefs of Yucat&n, the Grenadines and Los Hermauos 
Islands on the coast of Venezuela. 

SuLA LEucoQASTEB (Boddaert). Brown Booby. 

Represented by a cranium, fragmentary humeri, ulnae, coracoids, 
a metacarpal and a tibio-tarsus, this species is easily recognized. The 
tibio-tarsus is distinctly larger than in 8. piscator. The brown booby 
occurs today along the shores of St. Croix and Puerto Rico. 

SuLA PISCATOR (Linnaeus). Red-footed Booby. 

A fragmentary humerus, a metacarpal and an ulna come from 
this species which in general is distinguished from the brown booby 
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by rather definite skeletal characters. The humerus which is almost 
tixe same in size in the two, in the present species has the ridge for 
the insertion of the latissimus dorsi muscle placed farther from the 
upper margin of the bone than in Sula leucogaster. The ulna and 
metacarpal are more slender. 

ARDEIDAB 

Ardba herodias Linnaeus. Great Blue Heron. 

A broken pelvis, parts of three tibio-tarsi, and a broken femur 
come from this species, easily distinguished from other herons by 
larger size. 

Nyctanassa violacea (Linnaeus). Yellow-crowned Night Heron. 

This common heron is represented by fragments of five humeri 
and two femora. 

PHOENICOPTERIDAE 

Phoenicopterus ruber Linnaeus. Flamingo. 

Next to De Booy’s Bail this species is the most common bird in 
the present collection, indicating that it was of regular occurrence, 
and calling to mind the statement of A. B. Newton^ that ‘Uarge 
bands of some species of flamingo x x x x are said to have formerly 
visited St. Croix periodically, and even of late years a few seem to 
have been occasionally observed.’’ There has been no other report 
of this bird until now, and these bones seem to be the only specimens 
extant from St. Croix. The species seems to have been considerably 
reduced in numbers comparatively soon after the coming of white 
men. 

ANATIDAE 

Chen sp. 

The proximal half of a left humerus repr*^sents a goose of this 
genus, agreeing in size and outline with males of Chen hyperborea hy- 
perborea (Pallas). It may be noted however that in the lesser snow 
goose and the blue goose the head of the humerus shows no differ- 
ences, so that this fragment is not identified to species. The specimen 
is of definite interest in that it is the first indication of these birds 
in the Virgin Islands. As the lesser snow goose formerly came 
r^n^arly to Cuba ^ it is probable that the St. Croix bird was of that 
form. 

>Zbiii, 1859, pp. 865-866. 

T., Mem. NuttiOl Omith. Club, 1928, p. 42. 
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In my account of the Birds of Porto Rico and the Virgin Islands ^ 
I gav^ uncertain records of white geese for Puerto Rico under the 
name of the Greater Snow Goose. It seems more probable in view 
of the greater range and more extended migration of the lesser snow 
goose that these notes properly relate to the latter form. 

Mareca AMERICANA (Gmelin). Baldpate. 

This duck, rare in migration in the West Indies, is represented 
by the distal end of a humerus. It is still found at the proper 
season on St. Croix as H. A. Beatty ^ records one killed on Krause 
Lagoon on November 11, 1921. 

Dafila bahamensis (Linnaeus). Bahama Pintail. 

Several humeri and a few other bones attest the presence of this 
resident form. 


rallidae 

Rallus longirostris Boddaert. Clapper Rail. 

Five complete tibio-tarsi and eight fragments of the same bone 
indicate the presence of this inhabitant of mangrove swamps. It is 
of interest to record that Beatty^ records this bird as ‘‘common in 
the mangroves bordering Krause Lagoon, the only place on the island 
where they are found. This locality is on the southern part of St. 
Croix not far from the kitchen midden where the bones noted above 
were obtained. 

loNORNis martinica (Linnaeus). Purple Gallinule. 

The lower end of a metatarsus comes from this handsome species 
which has not been recorded previously from St. Croix though it is 
of regular occurence in Puerto Rico. The metatarsus in this species 
is easily distinguished from that of the Florida gallinule by the 
larger, deeper and more distinctly marked depression for the hallux, 
and by the pronounced trough-like excavation of the posterior face. 
Toward the head the inner margin of the bone becomes a thin plate, 
entirely unlike other species of its family that I have examined, ex- 
cept Porphyrio, which has the same general conformation of this bone. 

* New York Acad. Sci., Scient. Surv. Porto Rico and Virgin Islands, vol. 9, 1927, 
,P. 806. 

*Joiirn. Dept. Agric. Porto Rico, vol. 14, July, 1980, p. 187. 

•Journ. Dept. Agric. Porto Rico, toI. 14, July, 1980, p. 189. 
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Nesotrochis debooyi Wetmore. De Booy's Rail. 

The abundance of this curious rail and its importance as a food 
item among the St. Croix Indians is attested by the quantity of 
l>ones from the present deposit, there being remains of at least a 
•dozen individuals and probably more. This rail and the flamingo 
are in fact the species most commonly represented. The rail material 
includes numerous femora and tibio-tarsi, several of them complete, 
«nd two humeri. One of the latter (figs. <L-2) is complete and shows 
the characters of this bone perfectly, previous specimens available 
having been more or less damaged. Though the humerus in all rails 
is relatively small, in Nesotrochis^ when compared with other parts 
of the skeleton, this bone seems especially weak. The complete 
specimen has the following measurements : Total length 62.9, 
transverse breath of head 13.0, transverse of distal end 10.0, 
transverse breadth of shaft at center 4.2 mm. There can be no doubt 
that Nesotrochis did not have the power of active flight. The 
humerus mentioned is so important that drawings are given to show 
its characters, the specimen from Cueva San Miguel, Puerto Rico, 
that I have illustrated previously ' having been defective at the lower 
«nd and on the crista superior due to corrosion from the soil in which 
it was preserved. 

Most interesting in the i)rescnt collection of bones of this species 
are the four specimens representing the metatarsus, which has been 
blown previously only from a fragment, found in Puerto Rico, of 
the distal third of the bone. One of the present l)ones is complete 
except for slight breakage on the edge of the inner trochlea, another 
has the trochlea broken, and the remaining two are fragments of 
the head and the adjacent shaft. The complete specimen (figs. 3-7) 
is strong with well developed trochlea which are relatively heav>^, 
with those at the sides less elevated above the central one than is 
usual in rails. 

The facet for articulation of the hind toe is faintly indicated, less 
so than in any of the other rails examined, seeming to point to a 
slight and little functional development of that digit. The head is 
broad and strong and the shaft relatively heavy. The entire bone is 
decidedly reduced in length and strengthened in form when placed 
beside the metatarsus of such a species as Aramides, Following are 

Amer. Mus. Nat. vol. 46, May 22, 1982, figs. 8-9; New York Acad. 

Set Seient. Surr. Porto Rico and Virgin Islands, vol. 9, pt. 8, p. 84. 
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measurements of the complete specimen : Total length 71.5, transverae^ 
breadth of head 13.0, transverse breadth of trochlea 14.6, transverse 
breadth of shaft at center 5.9 mm. The broken specimen measures- 
13.5 mm. across the trochlea and 6 mm. across the center of the shafts 
One of the fragments in only 5.4 mm. across the shaft. 

The addition of the complete metatarsus to the skeletal elements 
of this species alters somewhat my earliest beliefs ^ as to the affinities- 
of Nesotrochis among living rails. Principally from evidence ob- 
tained from the femur and tibio-tarsus I have believed it to be 
highly specialized off-shoot from the primitive stock that has pro- 
duced Aramides and closely allied (but not ancestral) to that group- 
of species.” The metatarsus in the relative position of the trochlea, 
and the form of the talon and adjacent parts is nearest the sub- 
family Gallinulinae. The tibio-tarsus has the head somewhat like 
that of Aramides while the distal end inclines toward the gallinulea 
Characters of the femur are much obscured by its heavier form so- 
that this bone offers nothing of importance in considering relation- 
ships, while the humerus is so highly peculiar as to show no definite 
affinities. 

After careful consideration and fresh comparisons of the ad- 
ditional material listed above I am led now to consider Nesotrochi$^ 
a specialized form of the subfamily GallinuUVfae, that so far as the 
New World is concerned has no close relatives. Curiously enoughi 
the modern species that I have seen whose skeleton is most similar 
to Nesotrochis is Tribonyx mortierii Du Bus of the distant island of 
Tasmania. Proportions of the lower limb are quite similar in the 
two species considered, though femur, tibio-tarsus and metatarsus- 
are distinctly heavier in Tribonyx. The humerus is about the same 
in size in both. There is suggestion in these similarities not se 
much of close affinity as of a former wide distribution of a group of 
non-volant, cursorial forms of habits quite different from those of 
aquatic or marsh inhabiting species. While Nesotrochis may be nowr 
considered an aberrant member of the subfamily Gallinulinae there 
is suggestion that it may merit subfamily recognition when more is- 
kno^ of it. 

It appears from information at hand even more certainly than, 
before that De Booy^s Bail was not a pond, lake or marsh frequent- 
ing bird that waded habitually in water, but instead a courser that 

Amer. Mug. Nat. Hiit., toI. 46, 1922, p. 811. 
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ran over drier ground. It will be recalled that it has been found 
on St. Thomas, St. Croix and Puerto Rico. It is now known from 
the larger lower limb bones, part of the pelvis and the humerus. 
Additional discoveries will be awaited with interest. 

LAEIDAE 

Thalasseus MAXIMUS (Boddaert). Royal Tern. 

An assortment of wing bones come from this common species. 

Angus stoudus (Linnaeus). Noddy Tern. 

Newton in 1859 thought that the noddy came to St. Croix but 
had no definite report for it. A humerus from the midden collection 
is the first definite record for the island. 

COLUMBIDAE 

CoLUMBA LEUOOCBPHALUS Linnaeus. White-crowned Pigeon. 

This common species is represented by an ulna and a hiunerus. 

CoLUMBA SQUAMOSA Bonnaterre. Scaled Pigeon. 

An ulna, similar to that of the white-crowned pigeon but larger, 
is identified as this species. 

Zenaida ZEN AIDA (Bonaparte). Zenaida Dove. 

This is a common species on St. Croix, of which four humeri and 
two ulnas have been identified. One humerus and the two ulnas are 
smaller than skeletons of this species at present in the National Mu- 
seum collections, but the difference is considered within the range 
of individual variation. 

Peters ^ recently has treated Z. zenaida as a subspecies of Zenaida 
aurita. While the two are clearly representative of the same type 
of dove it is my feeling that the uniform differences between them 
are considerable enough to warrant separation of the two groups as 
distinct species. I have therefore listed these bones under the name 
Zenaida zenaida. The differences between the two may be .sum- 
marized as follows: 

Zenaida zenaida. Adult, grayer, paler above, below deeper red- 
dish brown, slaty gray on abdomen and distinctly darker on under 


>Avk, 1037, p. 685; Condor, 1984, p. 316. 
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tail-coverts; juvenile, paler above than adult, duller, less reddish 
brown, below, with under tail-coverts dark as in the adult. 

Range, Bahamas and Greater Antilles (including Puerto Rico) 
to St. John, Tortola, Salt Island, and Virgin Oorda in the Virgin 
group. 

Zenaida aurita. Adult, darker and more rufesccnt above, paler 
below, with abdomen and under tail-coverts decidedly lighter ; 
juvenile, darker above than adult, darker also on neck and chest but 
with under tail-coverts light. 

Range, Saba, St. Bartholomew and St. Eustatius to Barbadocs. 

Both show darker and lighter extremes due to the extent of 
brown in the plumage and an occasional individual of aurita has a 
considerable reddish suffusion over the abdomen and under tail- 
coverts, but such arc separated from zenaida witliout difficulty. It 
is especially noteworthy that the differences between the two are as 
pronounced in juvenile individuals as in adults. 

The Anegada Passage seems to be the dividing line in range of 
these two species. 

I may note that earlier ^ I have listed Zenaida aurita from St. 
Croix on the basis of a record by Cory I now believe that this is 
erroneous and that this report by Cory refers properly to Z. zenaida. 
No other records of aurita have come from this island. The report 
of aurita from Virgin Gorda also I believe to be in error. 

PSITTACIDAE 

, Ara autocthones sp. nov. 

Characters. — Tibio-tarsus similar to Ara tricolor Bechstein ^but 
larger in transverse width ; form slender when compared with larger 
macaws. 

Type, U. S. Nat. Mus. No. 343033, left tibio-tarsus, from Con- 
cordia, southwestern St. Croix, Virgin Islands, collected in kitchen 
midden deposits in 1934 by Dr. L. J. Korn. 

Remarks , — The left tibio-tarsus of a small macaw (figs. 8-9) is the 
most unexpected find in the entire collection, as there has been no 
previous report of such birds from St. Croix. The specimen is from 


» Sclent. * Surv. Porto Rico and Virgin Islands, vol. 9, 1927, p. 898. 

■Ank, 1891, p. 48. 

*A [ra] tricolor Bechstein, Allg. Ueb. Vdg., vol. 4, pt. 1, 1811, p. 64, pi. 1. 
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an individual that, while fully grown, was still immature as the bone 
is slightly spongy about the extremiticvS. In size it is intermediate 
between such large species as Ara maaio and A, miJitaris and the 
small A, severa. Its slender proportions and the more elongated 
ridges about the proximal end servo to show that it is truly a macaw 
and not an Amazon parrot like the large Amazona imperialis. 

When compared with the tibio-tarsus of living macaws it is 
marked by slender form and a slightly gi*eatei* posterior development 
of the proximal end. Aside from this its only peculiarity seems to 
rest in its dimensions wliich do not fall wdthin those of any other 
species known. 

It measures as follows : Total length 77.7, transverse l)reatli across 
distal end 9.4, smallest transverse diameter of shaft 3.9 mm. 

In the following list there are given the forms of macaws that 
have been recorded from the West Indies, with their distrilnition : 

Ara tricolor Bcchstein. Cuba, Isle of Bines. 

Ara gossei Rothschild. Jamaica. 

Ara erythrocephala Rothschild. Jamaica. 

Ara sp. Haiti. 

Ara guadeloupensis Clark. Cuadeloupe, Martinique. 

Ara martinica (Rothschild). Martinique. 

Ara atwoodi Clark. Dominica. 

Ara erythrura Rothschild. One of the West Indian Islands. 

Anadorhynchus purpurascens Rothschild. Guadeloupe. 

It is obvious that the relationship of the bird from St. Croix to 
any of the above is difficult to establish. There is only one, Ara 
tricolor, of which specimens are extant, the rest having been described 
or recorded on the basis of indefinite, uncertain and incomplete ac- 
counts of early travelers. 

The tibio-tarsus from St. Croix is from a slightly larger bird than 
the Cuban macaw as shown by comparison with the lower end of 
the tibiotarsus in two skins of Ara tricolor in the National Museum 
collections. Further than this there is little that may be said about 
it except that it has the peculiar value of being the only specimen 
now known of any other species of the group from the West Indies, 
and that it is the only record for the region from which it comes, 
the nearest report for a macaw to the west being from Haiti, (none 
being known from Puerto Rico), and from the east and south from 
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Guadeloupe. While many uncertainties accompany the bone from 
St. Croix, particularly its affinity with the forms that have been 
described from the accounts of early travellers, it has seemed best 
to designate it by name rather than to leave it without such identi- 
fication. 

STBIQIDAE 

Gymnasio nudbpes newtoni (Lawrence). Newton’s Owl. 

Two femora, one complete and one broken tibio-tarsus, and part 
of a humerus come from at least two individuals. Identification to 
subspecies is made on geographic grounds as these bones do not dif- 
fer from a skeleton of G. n. nudipes from Puerto Rico. 

COEVIDAE 

« 

CoRVUS LEUCOGNAPHALUS Daudin. Puerto Rican Crow. 

With eight more or less complete humeri and other bones of this 
crow in the present collection its former abundance in St. Croix is 
established, especially since this is the third site on the island from 
which bones of these birds have been obtained. De Booy secured it 
near the mouth of Salt River, and Mrs. Hugo Hark has forwarded 
specimens from a midden on the Richmond Estate near Christiansted. 
There can be no reasonable doubt that it was native on St. Croix and 
that it ranged the primitive forests of that island in some numbers. 
That it was a resident is rendered more certain by the fact that a 
number of the bones are from young birds that had either come 
from the nest or were only recently on the wing. 

CoBVUS PUMius Wetmore. Lesser Puerto Rican Crow. 

This extinct crow, described from an ulna obtained in a cave 
deposit near Morovis, Puerto Rico, has been known until now only 
from the type specimen. It is of great interest to report a complete 
tibio-tarsim (figs. 10-12) from St. Croix that, on the basis of analogy 
in size, must be ascribed to this species, thus affording at one and 
the same time information on an additional skeletal element, and an 
extension of range to another island. 

One of the principal characters in distinguishing Corvus pumUia 
has been size, the ulna being distinctly smaller than that of C. 
ImcognaphaLua and slightly larger than that of C. palmarutn. This 
same degree of difference is found in the tibio-tarsus from St. Croix. 
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In three skeletons of leucognapkalxis from Hispaniola the length of 
the tibio-tarsus varies from 82.8 to 85.1 mm. In seven pcHmarum 
from the same island this bone ranges from 71.9 to 77.4 mm. The 
specimen from St. Croix measures 78.1 mm. and as it carries about 
the same proportion of greater size as the ulna it is considered to 
he pumUis. It is appreciably heavier in shaft and extremities than 
the largest palmarum at hand so that there is no difficulty in separat- 
ing it from that species. 

Remembering that two forms of crow, one large and one small, 
range today in Cuba and Hispaniola, and that the finding of the 
extinct pumUis in Puerto Rico gave similar representation for that 
island, it is quite natural to discover the same combination on St. 
Croix. While pumUis is near palmarum additional skeletal material 
of both indicates that they are distinct. 

The present find adds another interesting species to the avifauna 
of St. Croix. 
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Explanation of Plate 

I 

Pigs. 1-2. — Right humerus of De Booy 's Rail, Nesotrochis dehooyt, 
about natural size. 

Pigs. 3-5. — Left metatarsus of Dc Booy’s Rail, Nesotrochis c£e- 
hooyi, about natural size. 

Pigs. 6-7. — Outline of head and trocldeae of metatarsus of De 
Booy’s Rail, Nesotrochis dehooyi, about natural size. 

Pigs. 8-9. — Left tibio-tarsus of St. Croix macaw, Ara autocthones, 
about natural size. 

Pigs. 10-12. — Right tibio-tarsus of Lesser Puerto Rican Crow^ 
Corvus pumilis, about natural size. 





STUDIES OP THE NESTING ACTIVITIES OP LATIMER ^S 
VIREO {VIREO LATIMEBI BAIRD) 

By Nina G. Spaulding 

Tlie observations included in this paper were made at Algarrobo, 
which is situated aliout halt way between V'e^a Baja and Manati 
on the north coast oL* Puerto Kico. Here, a sandy, l)rush-covered 
coastal plain wliich includes Lacuna Torluj>aiera and varies in width 
from about three to five miles, is abruptly terminated on the south 
by a series of steep, rug”e<l, limestone hills. Bast and w(‘st the 
l)la,in extends unbroken for miles. 

This study was made on a fiv(‘-hundred acre finca extending 
from the shore of Laguna Tortuguera, across tlie coastal plain, back 
into the first outcropping of limestone hills. Only a small peri'ent- 
age of this acreage was under cultivation. Tlie remainder was 
overgrown with a low growth of scrub and lirush. In sections, 
especially over certain parts of the coastal plain ami in pooily kept 
pasture lands the growth was sparse. Other sections, including the 
hills were so densely wooded and tangled with vines that a path had 
to be cut in order to penetrate them. There were many small trails 
throughout the finca. It was the exact t\ |)e of country favored by 
the species under consideration. A i)articularly attractive locality 
was a brusliy pasture through which meandered a sluggish brook, 
bordered by a low growth of shrubs and trees. 

The study in hand covers a period of three seasons, the first in 
1927, from March 2 to June 20; the second, in 1930, from April 
1 to May 27 ; the third in 1931, from January 27 to June 20. 

Song . — The song of this species is exceedingly sprightly and 
vivacious. It usually consists of four syllables two of wliich are 
strongly accented. The accent most commonly falls on either the 
first and last or second and last syllables, as mo6-cha-che-pib ; pa 
we pa chu. Sometimes only one accent occurs, as pa-chibhy-chu. Syl- 
lables are occasionally increased in number, as cha-icha-mecha-rook, 
and sometimes decreased, as, we-pa-you. One couplet may be sung 
at intervals of from one to three seconds and for a period of several 
minutes and then change to a different couplet and continue in the 
same manner. On February 10, for a period of two hours, a bird, 
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presumably a male, sang on an average of every 4 minutes and 16 
seconds. Song activity occurs with the greatest frequency and 
vivacity from the time the male first acquires his territory, through 
courtship to about the middle of the nest construction period. Froin 
that time frequency and vivacity gradually wane, but it is the cus- 
tom of the male to sing throughout the breeding cycle. The female 
sings also, but her singing is restricted to the courting season and 
in some individuals continues while nest building is in progress. 
One supposed female was noted constructing a nest (with her mate), 
who never uttered a note. When the female is in song, singing 
occurs responsively between the pair. At times responses follow 
so rapidly that at the climax, both birds are singing at once a most 
lively medley of all the varying couplets in their repertoire. Such 
an exhibition sometimes lasts unbroken for 20 minutes. One such 
was noted as early as February 26. This was during courtship. 
Another courtship display, sex undetermined, was the utterance of a 
rattle-like note, chur-chur-chur-r-r-r given loudly and sprightly with 
increasing rapidity, in response to a couplet sung by the mate. This 
species also has a love warble. It occurs so rarely that one is for- 
tunate to hear it. One such exhibition consisted of one syllable 
uttered rapidly on the same pitch, with increasing rapidity, and 
finally terminating in a deliciously sweet-toned but almost inaudible 
series of liquid notes. 

Kesponsive singing not only occurs between the two sexes, but 
also between two males (supposedly) in adjoining territories. When 
a mate enters the territory of another bird a lively duet ensues, and 
the intruding bird soon departs. One such event was noted when 
a pair were feeding near a nest they were building. One of the 
mated pair took no part in the singing. 

Call Notes , — These were of three types : a grating, hoarse, cat-like 
mew; watchman’s rattle-like churr~r~r-r~rrr, sometimes increasing in 
rapidity and accent, then diminishing and descending at the end, 
used at times as a scold note and at times in courtship, as has been 
stated, and tup tup often used as a conversational note by a pair 
when busy gleaning insects or nesting material together. 

Territory . — This spe(5ies has a well-defined territory, most easily 
determined preceding the time that the male acquires a mate. His 
voice is then heard daily within certain limited confines, beyond which 
he never seems to go. The nest is most frequently built on one of 
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its borders, and the rest is used as a feeding ground. In one instance 
the nest was placed in a line of trees and brush, beside which was a 
foot trail. Beyond that lay the feeding ground. It was quite 
densely covered with icaco (Ghrysdbalanns ieaco L.). Territories are 
acquired at an early date. On my earliest arrival at the finca (Jan. 
27), a solitary male whose activities were limited to one particular 
locality was noted. Day after day all day long his voice could be 
heard as he assiduously searched for insects within this limited area. 
He had chosen brushy pasture land, through which ran a sluggish, 
brush-bordered brook. Another male which had chosen for his 
territory a jungle-tangled hillside had a mate upon my first record 
of him (Feb. 3). 

Nest . — The nest is cup-shaped and pendant. It is supported be- 
tween two forked or parallel twigs, and is situated 31/2 to 8 feet above 
the ground. It almost invariably overhangs an open space in the 
midst of a thicket, or else is found in a shrub or tree in a wind-break, 
bordering an open field, or in a border line of brush on the edge of 
a woods. 

It is composed of 3 layers, the outer or camouflage, the foundation 
layer and the lining. The camouflage layer consists of bits of green 
moss, tan colored plant known and white spider egg sacs. This 
layer is unevenly distributed. Stems of Spanish or Florida moss 
{Tillandsia usneoides L) with the outside removed by decay, com- 
pose the foundation layer. The lining is a scanty layer of wiry, 
dried grass. Cobweb is employed to seal the nesting material over 
the two supporting twigs. We are indebted to Dr. Nathaniel L. 
Britton for identification of the Tillandsia stems, which have the 
appearance of black horsehair. When completed, the nest is a dainty, 
transparent affair and is so fragile that the incubating bird can be 
partially seen through the nest wall. Dimensions in inches average: 


Outside 

Inside 

Length 

2% 

Width 2 

IVz 

Depth 

2% 


The height of the nest-building season is in the early part of May. 
One nest observed was begun on the second of that month. Many 
completed nests are found by the 15th. My latest record for the 
beginning of nest building occurred on May 16. March 20 is my 
earliest record. 
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In the one case of entire nest construction which I had an op- 
portunity to observe, the pair spent 10 days to the laying of the 
first egg, though the nest was practically finished in 6 days. Both 
birds shared in its construction until the afternoon of the 5th day, 
when the female, apparently, did all the work. The male continued 
to sing blit no response came from the busy female. However, the 
male was a close attendant to his male, hovered in the vicinity of 
the nest while the female was away searching for nesting material. 
Upon her arrival at the nest, he would sing in the bushes clo.se by. 

At the beginning of the nest., TUlandsw stems were dropped 
loosely over the two twigs from which the birds hud chosen to suspend 
it. Later in the day, sjndcr egg sacs were dropped into the dangling 
stems. Only three caught in its meshes. About 4 P. M., a loose 
combinatioii of the pendant stems was effeeled, when twice one of 
the ])air slipped between the supporting twigs, and by kicking and 
squirming matted and interweaved th<!m to form the base of the nest. 

During the second morning, the material brought consisted of 
spider egg sacs and two deposits of Tillandsia. At 12 M., the first 
load of plant down was brought. Tillandsia stems still dangled 
loosely. 

By the 5th day the nest had been wholly closed beneath. Moss 
had been added and kicked through the matted Tilhmdsia stems to 
the outside. With the exception of one T.iilandsia stem, moss con- 
tinued to be the only material added that morning. In the after- 
noon, 4 loads of wiry, dried grass, 1 of Tillandsia, 2 of cobweb and 
2 of plant down were deposited in the order given. The plant down 
was nestled through to the outside where it appeared with the green 
moss and spider egg sacs in the outer layer. Dried grass was the only 
material added on the 6th day. In the morning 10 loads were brought, 
averaging one every I 71/2 minutes. In the afternoon only 3 visits 
were paid to the nest, averaging one every 48 minutes. No song 
was uttered by the worker, indicating it to be the female. Singing 
by the male had markedly decreased, averaging one period every 
18 minutes. Once, one of the pair uttered the love warble, sex 
unknown, but presumably, the male. 

No nesting material was added after the 6th day to my knowledge. 
Stealthiness of movements increased. Singing by the female had 
ceased entirely by the 10th day, when the first and only egg was laid. 
The pair deserted the nest on the 12th day. 
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DATA REGARDING NEST3 OBSERVED 


1 

Oatside 

depth 

Inside 

depth 

S 

d> Q> 

II 

O 

Inside 

diameter 

Altitude 

Tree 

Time 

observed 

1.. 


2 " 

2H''X2}4" 

2^"X2 " 

8 ft. 

Guam'i (Inga taurina. Willd) . . 

24 h 

2.. 

IH" 

1>4" 

25^"X2 " 


4 ft. 8 " 

Rama MeniK’a (Myrcia spUndens Sw.) 

l^h 

3.. 

2 " 


2\i"X2 " 



5 ft. 8 

Pomarrosa (Eugenia jamhos L) Br . . 

5 h 

4 . 



2^;;x2 " 


10 V 

(Tannobo S'lhlii. Kr & Urb ) Britton 

0 h 

5 . 

2 " 


2H"X2 " 


4 ft. 8 " 

(Tao lobo Stihlii. Kr & Urb.) Britton .. 

24 h 

6 . 

2 

1*4" 

2^"X2 " 


3 ft. 7 " 

(Taonobo Stahlii. Kr & Urb.) Britton .. 

1 h 

7.. 






('Faonobo SLablii Kr & Urb.) Britton. 

n h 

8.. 






(Miconia Thomaniana) DC 

1 h 

9. . 






(Aficonia Thornasiana) DC 

14 h 

10. . 





0 ft. 4 " 

Pomarrosa (Eugenia jarnbos Li) Br. . . 

fi'VjJ h 

11.. 

2k[;; 


2M';x\W' 

W'XlVs" 


IcacO (Chrywbalanus ienco L) 

2\ih 

12.. 



2^"X2Ji" 



(Aficonia Thomaniana) D(' Britton . 

10 h 

13 . 


2li"X‘2W' 



Palo de Maria (Calophyllum antillanum) 

3V3 h 

14 . 


2*4"' 

2H"X23/8" 


5 ft. 

Roble Blanco (Tabehuia pallida) Miers. 

20V3 h 

If) 






Aceituna Blanca (Symplocoa martiniren- 

0 h 







sis) Jacq. 


Av. 

2>r' 

2V8" 

2>a"X2 " 






Eggs , — In life, the eggs are suffused with a roseate hue and are 
spotted with minute dots of reddish l)rown. A variation occurs in 
the size and number of these spots from a very sparse sprinkling 
to a considerable number. In most cases a wreath of more or less 
coalesced spots occurs around the larger end. In some instances 
these spots are a dark seal brown, including a fc*ew of pale lavender. 
The wreatli is almost wliolly absent when dots over the entire egg 
arc sparse. 

In one nest, two eggs that were laid before desertion, measured 
exactly alike: 20 mm X 13.2mm. In another similar case, the two 
eggs measured: 19.5 mm X 14 mm. In still another instance, one 
egg, each in two different nests (one found on May 10 and the other 
on flune 18 measured 3/4 inch X 0/lb inch. The height of the 
season for egg-laying is from the 10th of May to the 14th of June. 
The usual number in a clutch is 3, though one nest found in the 
process of incubation contained only 2 eggs. Earliest record of eggs 
laid: April 8 and 9. Latest: June 18. 

Incubation . — A nest located on the 9th of June, 1930, offered 
the only opportunity for protracted observations on the incubating 
habits of this species. There were 3 eggs, which proved to be within 
5 days of hatching. Incubation was shared by both sexes, but un- 
equally, as one of the pair, which did not sing (supposed to be the 
female), averaged almost twice as much time on the nest as the 
singer (supposed to be the male). 
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The male sang when not on duty at the nest, but his voice was 
less vibrant and more casual than during the courting and nest-con- 
structing periods, and was heard at rarer intervals. For these rea- 
sons and for the fact that no singing occurred when the male was 
incubating, it was difficult to locate nests after the beginning of this 
period. When he left the nest, it was his custom to sing at once 
from a near-by twig. There were a few exceptions when he omit- 
ted his song in the immediate environs of the nest, but instead, flew 
in silence across the foot-trail that separated the nesting tree locality 
from his feeding territory. His time was divided between these two 
sections. He seemed to like to hover in the vicinity of his nest and 
spent his time flitting from' bush to bush, searching for insects, oc- 
casionally singing and sometimes preening. 

Since the female did not sing when freed from incubating duties, 
it was not possible to follow her movements. She was never seen 
near the nest; in fact, she kept herself completely invisible. 

The habits of the pair when covering the eggs, varied. The 
female almost invariably faced the fork in the branch from which 
the nest was suspended, while the male assumed a position at right 
angles to his mate, with bill propped against one of the supporting 
nest twigs and his tail against the other. The female was more alert 
and nervous. She moved her head frequently and sometimes com- 
pletely changed her position. His movements were less frequent. 
At times when the male sang on a twig close to the nest, the female 
would become very alert, reach up her head and peer between the 
leaves as if to see him. Her behavior at such a time indicated his 
intentions. If he were ready to relieve her, she would look in all 
directions to see if it were safe for her to leave the nest, and then 
creep to the rim and drop out of sight. If he failed to approach, 
she would quietly settle back in the nest. If any other species of 
bird invaded her immediate vicinity, she was startled. The flapping 
wings of a Mocking Bird, and the sharp tink of a Bryant’s Grassquit 
in the shrubbery close by would cause her to raise her head instantly 
and look all about. 

The method of approach and departure from the nest was quite 
similar on the part of both birds. The approaching bird customarily 
alighted on the rim of the nest, or on a twig just above it. Usually 
the departure was slow and cautious up to the final dash, but there 
were exceptions when the exchange was made swiftly. 

I did not see the male turn the eggs. In the morning on the day 
before the eggs hatched the female turned them at 11.50, 12, 12.09, 
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12.13, and 12.20; in the afternoon, at 5.12, 5.15, 5.34, 5.40, 6.05, 
and 6.13. At 5.50 she appeared to be turning the eggs, but when 
she raised her head she seemed to be eating something. I con- 
cluded she was cleaning the nest. At 6.26, this act was repeated. 
When turning the eggs, she sometimes accomplished it by tucking 
her head under her breast, and sometimes by standing and backing 
up against the side of the nest, then reaching down and moving the 
eggs with her bill. The nest wall was so thin that the bird was 
visible through it as she worked inside. Frequently she snuggled 
and cuddled as she settled over the eggs. Observations were made 
on this day from 10.40 A. M. to 1.06 P. M. and from 3 to 6.48 P. M. 
That night, before leaving, I flushed the incubating bird to see if the 
eggs had hatched. The bird permitted me to lower the branch before 
making her escape and offered no resistance. 

On the day preceding the hatching of the eggs a more cautious 
behavior was noted on the part of both birds. For the first time 
they appeared conscious of my presence. This was seen by the 
manner of approach to the nest. They would come creeping along 
a twig behind the leaves to the nest and pause. The setting bird 
would fly or drop down out of sight, and the other would instantly 
slip inside the nest. I made observations from 9.53 to 12.18 that 
morning. Eggs were turned but once, and that by the female at 
10.02. While the female incubated for 86 minutes the male spent 
57 minutes near the nest and only 29 minutes across the trail. 

The length of the incubating period remains undetermined. The 
height of the season occurs from about the 10th of May to the middle 
of June. Earliest record of an incubating pair: May 12; latest: 
June 9. Incubation was shared by both sexes, but unequally, as the 
female covered' the eggs nearly twice as long as the male. 

Bearing of Young , — The report which follows was obtained from 
observations of two nests, one of which was that of the incTibating 
birds just described,. The 3 eggs were found hatched on June 14. 
Observations were continued for three days. In the other, 2 eggs 
hatched on May 23, and the third on the 24th. 

The height of the season occurs from about the 20th of May to 
the latter part of June. 

Both parents shared in the parental duties of brooding and 
feeding, with the male feeding about four times as often as the 
female, and the female brooding about twice as much as the male. 
The young were closely brooded during the four days of observation, 
the exchange on the nest being effected at once by the pair. When 
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the young were left uncovered it was for periods of 5 to 8 minutes, 
and for this time, only once or twice during a day, for the first two 
days; on the third day with respect to one nest, five such occasions 
ocurred, with the longest period lasting 15 minutes. 

Unless the female was ready to leave the nest on the arrival of 
the male with insects, he deposited them in her bill and she in turn 
mashed and fed them to the young. If slie were ready to leave, she 
would usually fiy and he would feed the young himself and remain 
to brood. Occasionally, the female would take a part of his load to 
eat, herself, before leaving the nest. Sometimes she would eat the 
whole load and continue brooding. The female never feeds her load 
of insects to the brooding male, but always directly to the young. 
When she arrives he departs. At times, on the approach of the male 
to the nest, the female repeatedly opens her bill wide and shuts it until 
he deposits the load in her mouth. Once the male was noted conduct- 
ing himself in like manner, but she did not offer him any of her 
load and he flew. Both birds frequently uttered a metallic, tsup tsup, 
upon approach to the nest, evidently as a warning to the brooding 
bird to vacate. Insects were often mashed by both the male and 
female before they were given to the young. At times, after a de- 
posit had been made in the gaining mouth of one of the young, it 
was withdrawn by the parent, mashed and redeposited. In one in- 
stance this was repeated 12 times before it -was swallowed. On one 
occasion, when it was almost dusk, the male came with his last load 
for the day. It consisted of a larva that hung dangling from his 
bill, and was so big that the whole family had a meal from it. The 
female took it and her head disappeared into the nest. When she 
raised it, some of the worm was still visible in her bill. She held 
it out to him. He picked off a piece and ate it, and she ate the rest. 

On more than one occasion the male arrived at the nest empty 
billed. He alighted on the twig immediately above it, and looked 
at his mate in the nest below him, then reached his head down toward 
her and eyed her slowly with one eye and then the other, with a 
very solicitous expression. She ignored his presence. He continued 
to look her up and down from head to tail and back again, but with 
no response. He then reached down until his bill almost touched 
hers. She still paid no attention. Presently, he pecked her bill 
three or four times. This produced no effect. He then hopped to 
the next twig above, looked back into the nest, crept along the twig 
and dropped downward. In 2 minutes he returned with an insect, 
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but the female did not let him brood until 19 minutes later. On 
another similar occasion when he touched her bill with his he poked 
it gently as if nudging her to make her fly and let him brood. She 
snapped her bill wide open and glared at him. lie flew at once. 
Still another time he alighted on the twig just below the nest and 
reached his head up close to his mate’s so their bills almost touched. 
They remained thus for 5 minutes. 

Feedings averaged every dyo minutes during the wliolc time ob- 
served at the nest which hatched on June 14. 

Both birds attended to the cleaning of the nest. The excrement 
pellets were eaten. 

These vireos arc fearless in defense of tlieir young. In the ease 
of the May nest it will be recalled that two young and one unhatched 
•egg were found in it, on the 23rd. On that day the brooding bird 
let me set up the camera within 2 feet of the nest. When I put my 
finger almost over him, he pecked at it. Not until I broke off a 
leaf above him, did he fly. lie dashed back at once upon cessation 
of the disturbance. After all the eggs are liatched the behavior be- 
comes fiercer and bolder. Upon appi'oach to the nest to examine the 
young the brooding l)ird alighted on a near-by twig, spread his wings 
wide, fluttered and uttered his loud, shrieking, grating cat-like drawl, 
then flew at my face again and again, even daring to strike with 
his bill. He returned to the nest at once upon my departure. On 
the second day when the nest had been vacated by the parents for 
3 , few minutes, upon may approach to it, both of the pair instantly 
appeared in defense of the young, one flying at my head and the 
other bravely alighting in a busli at my feet. Upon my withdrawal, 
both continued their search for insects close by. 

During the hottest part of the day the brooding bird would rise 
and stand, as if to cool the young. On one such occasion the bird 
Temained thus for 3 minutes. 

The young were naked and blind upon hatching. The general 
color was light reddish pink; the bill was creamy white; top of 
bead, pale flesh color; back, reddish pink; wings the same, except 
for dark gray along the upper edge ; chest reddish pink ; belly dark 
gray; legs pinkish or flesh color. Wing quills began pricking 
through on the second day. 

The young made little peeping sounds, but so faint that they 
were only audible when one’s ear was close to the bottom of the nest. 



26 THK JOURNAL OF AORICULTURE OF THB U NIVBBM T Y OF P. B. 


A summary of observations on nest activities of the parents whose- 
yoimg hatched on June 14, follows: 



Observed 

Singing 

Brooding 

No. of Periods 

1 

!.i 

p 

< 

Total Number of 
Couplets 

Maximum Number 
at a Period 

Minimum Number 
at a Period 

L 

ii 

1" 

.ii 

r 

Number of Periods 
Male 

Number of Periods 
Female 

Total 

Number of Minutes 
Male 

Number of Minutes 
Female 

Total 

Average Male 

Average Female 

k 

|l 

S ^ 

June 14 

8 h. 7 min. 

■ 

12 


18 

1 

48 

1 

8 

9 

17 

154 

m 

H 

18 

34 


June 15 

1 5 h. 38 min. 

17 

m 

48 

6 

1 

124 


5 

7 

12 

93 

229 

322 

18 

33 


June 16 

3 h. 37 min. 

4 

54 

9 

4 

1 

103 

4 

3 

6 

9 

28 


168 

9 

23 

49 

Total... 

17 h. 22 min. 

1 

61 

28 

227 




1 

16 

22 

38 

275 

675 

950 

15 

30 




Observed 

Feeding 

Excrement 

•s 

k 

1 

Number— Female 

3 

Average Frequency 
in Minutes 

Longest Time 
Between Feedings 

Shortest Time in 
Minutes Between 
Feedings 

Times Eaten by 

Male 

Times Eaten by 
Female 

I 

1 

a 

! 

June. 14 

8 h. 7 min. 

48 

8 

56 

8 

30 

' 1 

4 

12 

16 

ao- 

June 15 

5 h. 38 min. 

22 

7 

29 

11 

40 

1 

3 

11 

14 

24 

June 16 

3 h. 37 min. 

17 

7 

24 

m 

27* 

3 

1 

2 

3 

72 

Total* 

17 h. 22 min. 

1 

87 



9 



8 

25 

33 

42 


The low average rate of cleaning the nest on the 16th may be 
due to the fact that on that date observations were not made until 
late in the afternoon and for a shorter time than on the previous days. 

Behavior of Male upon Destruction of Mate and Young. — Unfor- 
tunately, the female and young in this nest ( Jime 14) were destroyed 
between 7 P. M., on the 16th and 9.30 A. M., the on 17th. Feathera 
of the former were clinging to leaves above the nest and some were 
on the ground. Two notable changes were recorded in the behavior 
of the male. Frequency of singing increased and he flew beyond 
the c onfin es of his territory. Wherever he went he always returned 
to the nest environs, but was never seen immediately at the nest. 
When in his feeding ground he flew so far beyond that his voice waa 
barely audible. Previously, he had never fed south of the borderline 











































STUDIES OF THE HESTINQ ACTIVITIES OF LATIHSR^S VIBEO 27 


of brash in which the nest was located. Now, he flew so far in that 
direction that he was out of hearing. He was gone 29 minutes, then 
returned to the nest vicinity, still singing. He seemed to be searching 
and calling in all directions for his mate and nestlings. There was 
no pause in his singing. Pa chibby chu he sang. The last syllable 
had an unmistakably plaintive quality. The 19th was the last day 
of observation. The bird was still flying far afield but never failed 
to return to his territory. His singing was constant, but subdued 
and colorless. When he flew east of the nest (a direction not included 
in his territory, except for a matter of a few feet), and continued 
so far that his voice became barely audible, I followed him and over- 
took him singing in a Miconia bush, a few feet from the trail that 
led back, past his nest, and there I left him. 

More data is needed to determine the length of the incubating 
season and the time from the hatching of the young to their departure 
from the nest, also a more extended study of the nestlings and of 
other problems that arise in the mind of the observer that still 
remain imsolved. 
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STUDIES OP THE NESTING ACTIVITIES OP LATIMER ’S VIRBO 


Explanation op Plates 

Habitat of Latimer’s Vireo {Vireo latimeri Baird) 

Fig 1. — ^Nest in lower branches of tall tree on left; feeding 
ground on right of trail. 

Fig. 2. — Feeding territory, overgrown with iccico brush. 

"Fig. 3. — ^Ncst of Latimer’s Vireo {Vireo latimeri Baird). Shows 
white spider sacs at base of nest. 

Fig. 4. — Eggs of Latimer’s Vireo (Vireo latimeri Baird). Laid 
April 8 and 9, an exceptionally early record. Nest deserted. 

Fig. 5. Brooding bird. 

Fig. 6. — Bird feeding young. 

Fig. 7. — ^Nest of Latimer’s Vireo (Vireo latimeri Baird). Excep- 
itonal. Outer layer of gray lichen; no spider egg sacs or moss. 
Never occupied. 
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A FARM MANAGEMENT STUDY OF 224 COFFEE FARMS 
IN PUERTO RICO, 1934 * 

Jos6 M. GARcfA, Assistcmt Agricultural Economist 
Agricultural Experiment Station, Bio Piedras, P. B. 

DESCRIPTION OF THE AREA STUDIED 

IX)CATIO]Sr 

The coffee farms inchided in this study are all located in the 
coffee region of Puerto Rico, whi(di comx)rises practically all of the 
west central mountain section of the Island (figure 1). 

This study is based on records of farm businesses in the munici- 
palities of Mayagiiez, Las Marias, Ailasco, Moca, San Sebastian, 
Lares, Utuado, Adjuntas, Jayuya, Ciales, Ponce, Juana Diaz, Vi- 
llalba, Guayanilla, Penuelas, Yauco, Sabana Grande, San German, 
and Maricao (figure 2). * 


CLIMATE 

The mean annual temperature in the coffee area of Puerto Rico 
ranges from 68 degrees Fahrenheit in the higher sections to 76 de- 
grees in the sections of lower elevation. 

The average yearly rainfall ranges from 60 to 120 inches. Rain- 
fall is^not evenly distributed throughout the year, thus accounting 
for the so-called wet and dry seasons. The wet season usually starts 
in May and lasts until October, while the dry season includes from 
November to April. 

Abundance of sunshine and a continuous growing season through- 
out the year are characteristic of Puerto Rico, as well as of other 
tropical countries. 

SOILS 

Practically all of the soils in the area studied are of a clayey 
nature, generally lacking in lime and in organic matter. 

* A thesis presented to the faculty of the Graduate School of Cornell Uniyersity, June 
1986, in partial fulfillment of the requirements for the degree of Master qf Science in 
Agriculture. 

Author* 8 Aeknowledgementa : — ^The writer wishes to express his appreciation to all of 
the coffee fanners who cooperated in thig study; also to the agents of the Agricultural 
Extension Seryice who helped in contacting these farmers; to the members of the staff 
of the Diyision of Agricultural Economics of the Uniyersity of Puerto Rico; and flnaUyt 
to Pr. P. S. Williamson, Dr. F. A. Pearson, and Dr. S. W. Warren, of Cornell Uniyersity, 
for yaluable help and critidsmi, and for the facilities made ayailable to him at the De* 
partment of Agricultural Economics and Farm Management of Cornell Uniyersity. 
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Eico Agricultural Experiment Station Bulletin 41 , Types of Farming in Puerto Rico 
U. S. Census, 1980 . 
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The predominating soils in the coffee area of Puerto Rico are 
classified as Catalina, Fronton, Descalabrado, Utuado, Mucara, Moca^ 
Vivi and Cialito series, according to the soils survey of the Island. 

TOPOGRAl’UY 

The elevation ranges from 500 to 2,500 feet above sea level in 
the area where coffee is grown in Puerto Rico. 

TRANSPORTATION FACILITIES 

Due mostly to the rough topograifiiy, transportation facilities are 
not very good. Several important iiisnlar highways run across the 
area, and many other gravel or dirt roads are also to be found. These, 
however, do not supply the entire needs for roads, and thus a large 
number of farjiis are to be found entirely off the roads, and are acces- 
sible only on horseback. 

Of the 224 farms studied, 46 per cent were located on highways, 
17 per cent were on gravel or dirt roads, and 37 per cent were en- 
tirely off the roads. 


DEFINITIONS 

OUERDA 

The unit of land measure in Puerto Rico, it corresponds very 
closely to the acre, since it is equivalent to 0.9712 acres. 

TOTAL CUERDAS IN CROPS 

The total area planted to crops on a farm. Does not includiia 
permanent pasture, wooded pasture, or woods. 

NET CUERDAS IN CROPS 

From the total cuerdas in crops, subtract the cuerdas intercropped 
and double-cropped, to obtain the net cMerdas in crops. Represente 
the total area that was actually under cultivation. 

ANIMAL UNIT 

A measure of the average number of animals kept on a farm 
during a year, based on the amount of feed consumed and value of 
manure produced. A mature cow, bull, horse, mule, 2 heads of youngs 
istbek, or 100 hens are each considered as one animal unit. 
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MAN EQUIVALENT 

The average number of persons working on a farm during a year, 
reduced to an adult-male basis. It is obtained by adding the total 
months of labor on the farm, including 12 months for the operator, 
and dividing by 12. 

CAPITAL INVESTED 

The value of all farm property, land, houses, buildings, livestock, 
feed, seed, and equipment. The average of the amounts at the be- 
ginning and end of the year is considered as the capital invested in 
the farm business. It is also termed farm capital. 

RECEIPTS 

Total farm reeeijits or gro.ss receipts include ; 1, the amount re- 
ceived for all crops .sold plus the value of the crops at the end of 
the year \\-'lneh were to be sold; 2, the amount received from the 
sale of livestock ; .’1, tlie amount received from livestock products 
sold; 4, tlie amount received fi’om miscellaneous sources, such as 
work off the farm and rent of farm buildings ; 5, the amount by 
which the farm capital at the end of the year exceeded that at the 
beginning 

EXPENSES 

Include all farm business expenses. In order to put all farms on 
a comparable basis, the value of the unpaid family labor, except that 
of the operator himself, was ehai'gcd as an expense at Avhal it would 
have cost to hire the work done. Value of livestock purchase.s, of 
now e(iuipment or buildings, and repair of buildings and equipment 
were also included, as expenses. When the farm capital at the end 
of the year was le.ss than that at the beginning, this decrease in 
inventory was included as an expense. Household or personal ex- 
penses were not included. 

FARM INCOME 

Is the difference between total receipts and total expenses on a 
farm during a year. It represents what the farmer received for his 
year’s work and for the use of all the capital invested in the farm 
business. 

LABOR INCOME 

Is the farm income less interest at 8 per cent on the average 
farm capital. It is what the operator received for his year’s work 
in addition to having a house to live in and privileges from his farm. 
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Labor income is not comparable to the salary of a person living in 
a city. It is comparable, however, to the wages of a married hired 
man who is given a house and farm privileges besides his cash wages. 

The labor income made on a farm is one of the best measures of 
its efficiency. 

FARM PRIVILEGES 

The value of all the products, such as milk, eggs, wood, charcoal, 
and livestock produced for home consumption, together with the 
estimated rental value of the farm house, constitute the farm privi- 
leges of a farmer. 

LABOR EARNINGS 

To the labor income add the value of the farm privileges, and 
this gives the labor earnings. This figure is more nearly comparable 
to the salary of a married hired man working in towtn. ^ 

RETURN ON CAPITAL 

From the farm income subtract the estimated value of the oper- 
ator’s labor and management, to obtain the return on capital. In 
estimating the value of his work, the operator was advised to base 
his estimate on what it would have cost him to hire the work done 
by himself, in addition to the farm privileges he obtained during the 
year. 

Since farm income, as already defined, is the income from capital 
and operator ’s labor, the return on capital is obtained by subtracting 
the value of this labor from the farm income. 

PER CENT RETURN ON CAPITAL 

This is the return on capital, as given above, expressed as a per- 
centage of the average farm capital. 

It is a very good measure of profits on a corporation type of 
farm with a large capital investment and where the owner does not 
run his business himself, but hires a manager. 

CROP INDEX 

The yield per cuerda of all crops on a farm, when expressed as 
a percentage of some base, is the crop index on this farm. For this 
study, the base used wias the average yields during 1934 of all the 
farms studied. This base was considered as 100. If, for example, 
a farm had a crop index of 75, this means that the yields of all the 
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crops on that farm, averaged together, were 75 per cent of the yields 
of the same crops on all the farms. 

The crop index was weighted by the acreage planted to each crop. 
For example, if a farmer had 30 cmrdas of coffee, and 10 cuerdas 
of bananas, the coffee received three times as much weight in the 
crop index as the bananas. 

Since coffee was the main crop on each of the farms included in 
this study, the crop index for each farm is very heavily weighted 
by the acreage of coffee. Hence, the crop index and the yield of 
coffee per cuerda on most farms were about the same. 

LABOR COSTS PER CUERDA IN CROPS 

Include the cash cost of the hired labor, together !with the cost 
of the board furnished to this labor, divided by the net cuerdas in 
crops on each farm. The value of the operator’s labor or of the un- 
paid family labor was not included. 

CAPITAL TURNOVER 

Is the number of years required for receipts to equal capital. The 
capital turnover of a farm is obtained by dividing the average farm 
capital by the total receipts. 

METHOD OF PBOOEDURE 

The survey method was used in making this study of coffee farms 
in Puerto Rico. The survey blank used consisted of two parts: the 
economic part, on which this study is based; and the agronomic 
part, which covered as nearly as possible all the phases and problems 
of coffee farming in Puerto Rico. Each farm, after being surveyed, 
was thoroughly inspected by the enumerator and the farmer. The 
records were taken during February to April, 1935; and the infor- 
mation obtained refers to the calendar year 1934. 

The sample consisted of 224 farms, selected at random, in the 
most important coffee municipalities, based on the acreage on coffee 
in each of these municipalities, as reported by the 1930 census. No 
farm was included which did. not have at least 6 cuerdas of bearing 
coffee or which did not get a major portion of its receipts from 
coffee. 

OfSce tabulation, labor-income summaries, and business analyses 
for each farm were made at the Department of Agricultural Econo- 
mics of the University of Puerto Rico, under the supervision of the 
author. Further tabulations, sortings, and cross-tabulations of the 
data were made by the author at Cornell University. 
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SIZE OF FABMS AND USE OF THE 1.AND 

The 224 farms surveyed! for this study covered a total area of 
41,241 cuerdas, of which 26,123 cuerdas were planted to different 
crops. Of these, 4,524 cuerdas were intercropped and 208 double 
cropped, leaving a total of 21,373 cuerdas net in, crops (table 1). 

Intercroppings consisted, for the most part, of banana and orange 
trees. Banana plants provided most of the temporary shade required 
by the coffee bushes. Orange trees were used to quite an extent to 
provide part of the permanent shade. 

Double cropping is not characteristic of a coffee farm. It occurs 
only in those sectior^s where tobacco is also one of the main cash 
crops, the land planted to tobacco being used for vegetables and 
minor crops after the tobacco crop has been harvested. 

Wooded pasture, which occupied 19 per cent of the area, was in 
practically all cases laud in preparation for coffee plantings. Much 
of this wooded pasture was planted to shade trees to replace those 
destroyed by the 1928 and 1932 hurricanes. 

Permanent pastiu'c accounted for 7,110 cuerdas, or 17 per cent 
of the total area. The rest of the land in these farms was devoted 
to woods (1,729 cuerdas), occupied by buildings, roads and fences 
(1,709 cuerdas), or actually waste land (1,532 cuerdas) entirely 
unfit for agriculture. 

The average size of farm was 186 cuerdas, of which 96 cuerdas 
were devoted to crops, mostly coffee; 35 cuerdas to wooded pasture; 
32 cuerdas to permanent pasture; 8 cuerdas to woods; 8 cuerdas 
occupied by buildings, roads and fences, and 7 cuerdas of waste land. 


Table l. SIZE OF FARMS AND USE OF THE LAND 
224 Coffee Farms, Puerto Rico, 1934 



Total for 
all farms 

Average 
per farm 

Per'^cent 
of total 


cuerdas* 

cuerdas 


Total in crops 

26, 123 

117 


Intercropped 

4, 542 

20 


Double cropped 

' 208 

1 


Net in crops 

21, 373 

96 

52 

Permanent pasture 

7,110 

32 

17 

Wooded pasture (maleza) 

7,788 

35 

19 

Woods (monte) 

1,729 

8 

4 

In bulldinn, roads, and fences 

1,709 

8 

4 

Waste land 

1,532 

7 

4 

^ Total in farm 

41,241 

186 

100 


^The eutfia is the <i 2 nit of land measure in Puerto Rioo. Equivalent to 0.0712 acres. 
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FARM CAPITAL 

The average farm capital for all farms studied was $15,580 
(table 2). Of this, 95.8 per cent was invested in real estate, 1.8 per 
cent in livestock, and 2.4 per cent in equipment. The total invest- 
ment per cuerda averaged $84. 

The value of the land alone constituted 83.4 per cent of the total 
investment per farm, and averaged $70 per cuerda. 

The value of the operator's house accounted for 5.2 per cent of 
the total investment. That of tlie buildings, of which houses for the 
“arrimados^’ were most important, represented 4.0 per cent of the 
farm capital. An ‘^arrimado’’ is a hired man who is given a house 
to live in and usually a tract of land for a home garden. This type 
of hired man is characteristic of the coffee region of Puerto Rico, and 
may also be found in the tobacco areas, but is unusual in the sugar 
cane belt. 


Tablk 2 FARM CAPITAL 
224 Coffee Farms, Puerto Kiro, 1934 



Average 



value 

Per cent 


per farm 

of total 

Land . ... 

$12,997 

83 4 

Ojiora tor’s house 

SOS 

5 2 

Machinery house 

388 

2.6 

other buildings .... 

029 

4 0 

Glacis* . ...... 

104 

0.7 

Total real C'^tato 

$14, 920 

95 8 

Live.stotk 

2sr> 

1.8 

Equitunent 

30S 

2 4 

Total 

$ir), .'iSo 

100.0 


* Glads is a (ioricrcto flour for drying colTee in the sunlight 


CROPS GROWN 

Coffee culture in l^uerlo Rico is mainly a single crop type of 
agriculture. The acreage planted to coffee, both bearing and non- 
bearing, constituted 75.9 per cent of the total cuerdus in crops on 
these 224 farms in 1934 (table 3). 

Bananas were second in importance as to acreage, and represented 
11.7 per cent of the total cuerdas in crops. The banana plant con- 
stituted the most widely used type of temporaiy shade for coffee in 
Puerto Rico, because of its rapid growth, excellent shade, and its use 
for family consumption, hog feed’, and as a source of cash income. 

Citrus, especially oranges, occupied’ 5.2 per cent of the total cuer- 
das in crops. They were used as permanent shade, and were usually 
planted along the sides of the farm roads and lanes. The use of 
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citrus for shade has no particular advantage, besides the small in- 
come that may be derived from the crop, because of its susceptibility 
to certain insect and fungus pests that may also attack coffee. The 
present tendency of most coffee farmers is to eliminate citrus of all 
kinds from their coffee farms ; but, as yet, the progress of this move- 
ment has been slow. 

Other minor crops besides bananas, including plantains, com, 
beans, yautias, and pigeon peas, together constituted 4.5 per cent of 
the total cuerdas in crops. These crops were mostly for home use. 

Table 3. CROPS GROWN 


224 Coffee Farms, Puerto Rico, 1034 


Crops 

Total for 
all farms 

Average 
per farm 

Per cent 
of total 

Coffee: 

Moii-hAAring 

Cuerdas 

8,243 
11, 577 

Cuerdas 

36.8 

31.6 

R^uing 

51.7 

44.3 


Total 

19,820 

88.5 

75.0 

Citrus: 

Oranges 

1,212 

5.4 

4.6 

Other citrus 

61 

0.3 

0.3 

Non-bearing 

58 

0.3 

0.3 



Total 

1,331 

3,076 

136 

6.0 

5.2 

Minor Crops: 

Bananas 

13.8 

11.7 

Plantains 

0.6 

0.5 

Com 

' 345 

1.5 

1.3 

Beans 

246 

1.1 

0.9 

Yautias 

133 

0.6 

0.6 

Pigeon peas 

118 

0.5 

0.4 

Otl^ 

207 

0.9 

0.0 


Total 

4,261 

102 

19.0 

16 2 

Sugar cane .... 

0.9 

0.8 

1.1 

0.8 

Tobacco 

302 

1.3 

Used by share-croppers 

217 

0.9 


Total crops 

26,123 

4,542 

208 

116.6 

100.0 

17.4 

Less: Intercrops 

20.3 

Double crojis 

0.9 

0.8 


Net cuerdas in crops 

21,373 

95.4 

81.8 



Sugar cane was the second most important cash crop on seventeen 
coffee farms, where the soil Was especially adapted or where trans- 
portation facilities from the farm to the sugar mill were exception- 
ally good. 

Tobacco was an important cash crop on 21 of the coffee farms. 
On these farms the income from this crop was a real help to the 
Harmer, especially after the hurricanes; because, being an annual 
crop, it provided him with a source of income to help meet the large 
expmises’ involved in the rehabilitation of his coffee farm. 
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Of the total ciierdas in crops 17.4 per cent was intercropped. 
Intercropping is characteristic of the Puerto Rican coffee farms as 
they are today. A large percentage of the acreage in bananas and 
citrus was intercropped With the coffee. 

Double crops were found almost exclusively in those farms which 
also grew tobacco, the land being planted to minor crops after the 
tobacco had been harvested. On these farms the system of share- 
croppers was also found. The area worked by share-croppers rep- 
resented about 1 per cent of the total cnerda& in crops. 

Net cuerdas in crops represented 81.8 per cent of the total cuerdas 
in crops or an average of about 96 cuerdas per farm. Of these 96 
cuerdas, 88.5 were in coffee with bananas and citrus intercroppings. 
The balance was mostly in minor crops, tobacco or sugar cane. 

AGE OF COFFEE BUSHES 

The total cuerdas in coffee of all ages was 19,820 cuerdas. Of 
these, 8,243 cuerdas, or 42 per cent were from one to three years of 
age ; 4,961, or 25 per cent, were from four to eight years old ; and 
6,616, or 33 per cent, were nine years old or more. Very few, if any, 
were more than twenty-five years old (table 4). 

Under normal conditions in Puerto Rico, coffee bushes do not 
generally start to bear until after the third year. They will then 
bear lightly, and will reach full bearing capacity during the sixth 
or seventh year. 

Of the area in coffee in these farms, 42 per cent was under bear- 
ing age and 58 per cent was either just starting to bear or in full 
bearing during 1934. 

The new coffee plantings set after the 1928 hurricane would have 
started to bear by 1932, had it not been for a second hurricane in 
that year. Since this last hurricane, new plantings have been started 
again. This accounts for the large percentage of non-bearing cof- 
fee bushes in 1934. 


Table 4. AGE OF COFFEE BUSHES 
224 OorFBB Farms, Puerto Rico, 1034 


Age of Coffee Bushes 

Cuerdas 

IBil 

(Yean) 

1—8 

8,243 

4,061 

6,616 

10,820 

42 

4—8 

25 

^25 

33 

Total 

100 
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OBOP YIEIJ>S 

‘ During 1934, the average yield of cofEee per cuerda on the farms 
studied was 92 pounds (table 5). On 26 per cent of the number 
of farms, the yield of coffee per cuerda was less than 50 pounds, 
while on 11 per cent of the farms, it was more than 200 pounds. 
The highest yield obtained on any of the farms was 378 pounds, and 
the lowest was 12 pounds per cuerda of coffee. An average of 92 
pounds per ctverda during 1934 was only from one-half to one-third 
of what is generally considered a satisfactory normal yield of coffee 
in Puerto Rico. 

Sugar-cane yield on these coffee farms averaged 492 quintals per 
cuerda. This yield of sugar cane compares satisfactorily with the 
average for the northern coast of Puerto Rico where sugar cane is 
grown, but is much lower than the average for the southern coast, 
where a large proportion of the sugar cane is grown under irrigation. 

Most of the coffee farms where tobacco was grown, were located 
in the municipalities of TTtuado and Jayuya, two of the leading 
tobacco areas in Puerto Rico. The average yield of tobacco per 
cuerda, in these two municipalities is 600 and 700 pounds respec- 
tively, t On the farms surveyed, the average yield of tobacco was 
450 pounds per cuerda, which is much lower than the average for the 
regions where most of these farms were located'. 

The average yields obtained per cuerda of bananas, plantains, 
corn, beans, and ''yiiuthiH'' might be considered satisfactory for these 
farms, in view of the fact that these minor crops are generally 
grown on the poorer soils, or for some other purpose besides cash 
crops. 

The yields of the crops included in table 5 were used as a basis 
in the calculation of the crop index for each farm. 


Table 5 CROP YIELDS 
224 Coffee Farms, Puerto Rico, 1934 


Crop 

Number 
of cuerdas 
harvested 

Average 

yield 

per cuerda 

Coffee .... 

Sugar cane 

Tobacco. .. 

Banana.s . 

Plantains 

Corn 

11, 577 
102 
302 
3, 070 
125 
345 
246 
124 

92 pounds 

402 quintals* 

4.5 quintals 
9.2 thousands 

6.5 thousands 
6.0 quintals 
2.8 quintals 

22.4 quintals 


Yautias ....*. 



♦ One quintal is equivalent to 100 pounds. 


t F. Joglar Rodriguez, Puerto Rico Agricultural Experiment Station, Extension Bvl* 
letin No. 4, “Cultivo del Tabaco”, Appendix Table 1. 
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CROP SALES 

The total receipts from the sale of crops in the 224 coffee farms 
amounted to $214,723, or an average of $1,460 per farm. Of this, 

65.7 per cent was solely from coffee; 10.0 per cent from bananas; 

6.7 per cent from sugar cane; 5.6 per cent from tobacco; 4.8 per 
oent from oranges; 2.7 per cent from plantains; and 5.5 per cent 
from the sale of other crops (table 6). 

The average farm price obtained on these farms per quintal (100 
pounds) of coffee in 1934 was $21.32. The 5-year average price per 
exported quintal, for the 1930-1934 fiscal years, was $25.20. t 

The farm price of coffee in Puerto Rico since 1928 has tended to 
drop in spite of the small supply, due principally to the depression 
and to the fact that during this period there has been heavy smug- 
gling of cheap foreign coffee into the Island. Sugar cane and 
tobacco prices have also dropped during this period. 

Such crops as oranges, plantains, and bananas, which are usually 
delivered at the farm to be sold at the local town markets, had also 
very low prices during 1934. 


Table 6. CHOP SALKS 
224 Coffee Farms, Puerto Rico, 1934 


Crop 

Quanlity 

soUl 

Total 

sales 

Average 
price per 
unit of 
sale 

Sales per 
farm 

Per cent 
of total 

Coffee ... 

10,072* 

$214, 723 

$21 32 

$959 

05 7 

Sugar cane 

Tobacco 

91, 147* 

18, 743 

0 20 

84 

5 7 

1,209* 

IS, 320 

15 15 

82 

5 6 

Oranges . 

0, 794** 

15, 570 

2 29 

('>9 

1 8 

Plantains 

077** 

8,924 

13 18 

40 

2 7 

Bananas (all kinds) . ‘ . ... 

Other crops 

20, 084** 

32, n.'iO 
18, 196 

1 58 

MO 

80 

10 0 
5.5 

Total 


$327, 132 


$1, 400 

100.0 


* Quintals. •* ThoiLsands. 


LIVESTOCK 

There was a wide variety of livestock on these farms, although 
the average value of livestock per farm was only $286. Most farmers 
kept some dairy cattle and work animals besides their usual small 
poultry flock. 

t Weighted average computed from figures in the 1984 Yearbook of Statistic! of 
the Department of Agriculture and Commerce of Puerto Rlco< based on reports of the 
United States Onatoms House. 
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DAIRY CATTLE 

Dairy cows were commonly kept on these coffee farms, mainljr 
for the milk, ""which was used for home consumption. In some caseR 
a part of the milk was sold to neighboring farmers or retailed at a 
near-by town. 

The “native’’ cow w'as the predominant breed, in spite of its low 
milk production. A few Holstein, Jersey, and Guernsey grades were- 
found on some farms. 

The value of all dairy cattle kept on these farms was $133 per 
farm, or nearly 50 per cent of the total value of all livestock (table 7),. 

WORK ANIMALS 

Work animals on these farms included oxen, horses, mules, and 
donkeys. Oxen were most numerous on those farms which grew 
sugar cane in addition to coffee. They were used mostly for plowing: 
the fields and hauling the cane during harvest time. 

Horses, mules, and donkeys were mostly used as pack animals for 
the transportation of produce from the farm to the local town mar- 
kets. This method of transportation was most common on those farma 
where transportation facilities were poor because of the absence of 
suitable roads. The average value of all work animals on those farms 
was $113. 

POULTRY 

A small poultry flock was found on each of the farms surveyed^ 
This flock was kept mainly to supply the family needs for eggs and 
chickens. Practically all of the birds were of the game breed, with 
but few cases in which Rhode Island Reds, White Leghorns, or other 
improved poultry breeds were kept. The total value of the poultry^ 
flock was $19 per farm. 

OTHER mVESTOOK 

Swine were kept on most farms. The average value was $7 per 
farm. On many of the farms surveyed, swine provided the farmer 
and his family with most of the year’s supply of lard, pork, and a. 
wide variety of sausages and other products. 

Goats and sheep are uncommon on coffee farms. Most farmers* 
object to them because of the large amount of damage they do to* 
crops. 

Bees were very common several years ago on coffee farms in 
Puerto Bico. Because of the low price of honey during the past few 
years, most fanners have discontinued keeping bees. 
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The average value per head of stock was an indication of the 
poor quality of livestock kept on these coffee farms, and, consequently, 
showed the need for improvement. The average production of milk 
per cow* during 1934 was only 530 ’quarts, of which 19 per cent was 
sold, thus leaving 429 quarts of milk for home use during the year. 
This amount of milk was hardly sufficient to supplement the needs 
of the average family on a coffee farm. By increasing the number 
of Holstein, Jersey, and Guernsey grades and improving the feeding 
practice, improvement along this line could be readily obtained. 

Tabus 7. LIVESTOCK 


224 Corns Farms, Puerto Rico, 1934 


Typo 

Average per farm 

Value 
per head 
of stock 

Number 

Value 

Dairy cattle: 




Cows 

3.5 

$100 

$29 

Heifers— 1 year old or over 

1.3 

16 

12 

Heifers— under 1 year old 

0.5 

3 

6 

Calves 

1.1 

6 

5 

Bulls 

0.4 

8 

20 

Total 


i 

$133 


Work animals: 




Oxen 

0 7 

$24 

$34 

Horses 

1.5 

44 

29 

Mules 

1.1 

44 

40 

Donkeys 

0.1 

1 

10 

Total 


$113 


Poultry: 




Hens 

21.3 

$11 

$0.52 

Roosters 

2 7 

4 

1 1.48 

Pullets 

13.9 

4 

0.29 

Other fowl 

0.1 

* 


Total 


$19 


Others: 




Swine 

1.1 

$7 

$6 

Goats and sheep 

0.3 

1 

a 

Rabbits. ! 

0.4 

* 


Bee hives 

5.9 

13 

2 

Total 


$286 







* Less than $1. 


HlBOI!I.i:.A]reOUS BEOmPTS 

In addition to the income from the sale of crops or livestock, most 
farms had some miscellaneous source of income. The total income 
from these miscellaneous sources amounted to $23,640 in 1934, or an 
average of $106 per farm (table 8). Of these $106 per farm, $55 
were from the sale of charcoal, which was made from the wood ob- 
tained from the pruning and topping off of the permanent shade 
trees. This work was usually done on a share basis with one of the 
hired men. 
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Second in importance was the income from the benefit and rental 
payments received from the Agricultural Adjustment Administration 
on those farms which also grew tobacco. The average income from 
this source Was $28 per farm. Income from the sale of wood, fence 
posts, or other sources made up the balance of the miscellaneous 
receipts per farm. Man labor off farm was an insignificant source 
of income on these farms. 

On the basis of the number of farms reporting, income from the 
Agricultural Adjustment Administration payments averaged $347 
per farm ; from the sale of charcoal, $126 ; from wood, $97 ; from 
fence posts, $85 ; from man labor off farm, $30 ; and $142 from other 
sources. 


Tabib 8. MISCELLANEOUS RECEIPTS 
224 Coffee Farms, Puerto Rico, 1934 



Total 

Average 
per farm 
reporting 

Average 
per farm 
(all farms) 

Charcoal 

Man labor off farm 

$12, 203 
61 

$126 

30 

$55 

Wood 

2,530 

97 

11 

Fence posts 

597 

85 

3 

A. A. A.* 

6,254 

347 

28 

Other income 

1,995 

142 

9 

Total 

$23, 640 


$106 


* Benefit and rental payments on the 1934 tobacco crop. 


MAOHINEBY AND EQUIPMENT 

The average value of all machinery and' equipment on the farms 
studied was $358 per farm (table 9). 

Depulping machines were the most common type of machinery 
found on colfee farms. Many different types of depulping machines 
were found on these farms, ranging from the hand machine, the over- 
shot wheel type, and animal-power types to the gasoline engine and 
electric types. The value of these depulping machines was $100 per 
farm or $110 per machine. 

The hot-air coffee drier is an expensive modern type of machine, 
and was found on only twelve of the farms studied. 

Ox-carts were used mostly for hauling the sugar cane, although 
motor trucks were also being used on those farms within easy access 
of satisfactory roads. 

" All of the cultivation of the coffee bushes was done by hand. 
The average value of hand-cultivating equipment was not so high as 
would have been expected, because the hired men furnished their 
own equipment in most cases. 
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Though very little plowing is done in the coflfee fields, some plows 
are to be found, especially in those farms growing crops other than 
coffee. 

The almost complete absence of tractors from coffee farms was 
indicated by the fact that only one tractor was found on the 224 
coffee farms. This particular farm had a large acreage in tobacco. 

Table 9. MACHINERY AND EQUIPMENT 
224 Coffee Farms, Puerto Rico, 1934 




Value 

Tyxie 

Number 

Total 

Per farm 
(all farms) 

Depulping machines. . . ... 

204 

$22, 392 

$100 

Motors 

115 

10,967 

49 

Bombo (hot'-air coffee drier) ... 

12 

28,120 

126 

Tnicks 

11 

5,515 

25 

Ox-carts 

48 

2, 341 

10 

Horse-carts 

2 

34 


Hand cultivating equipment 


3, 803 

17 

Plows 

51 

689 

3 

Harrows 

7 

106 ' 


Tractor 

1 

206 

1 

Trapiche* ... 

1 

77 


other 


5, 053 

27 

Total 


$80,203 

$358 


* Small mill for grinding sugar cano at the farm 


FABM PRIVILEGES 

B^arm privileges include what the farmer got from his farm for 
his year’s work besides his labor income. The yearly rental value 
of the farm house, plus all the farm and livestock products obtained 
during the year constituted the farm privileges. The value of the 
farm privileges for all farms studied averaged $451 during the year 
19eS4 (table 10). ‘ 

Minor produce, which included coffee, bananas, and minor crops 
from the farm used in the farmer’s home, accounted for the major 
part of the privileges ($150). Next in importance Vas the yearly 
rental value of the farm house, which averaged $125. Milk was 
third in importance as a farm privilege, averaging $119 per farm. 
Other products, such as charcoal, eggs, livestock, wood, fruits, honey, 
lard, and sausages also constituted some of the farm privileges which 
these coffee farmers in Puerto Rico received. 

The farm privileges, when added to the labor income, represented 
the labor earnings of the farmer. The average labor earnings for all 
of the farms studied was ^669 per farm (table 11). 
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TABU 10. FARM FBIVILBaBS 


234 Oomi Fabms, Puibto Rico, 1934 



Average 

Amount 

per form 

Value 

Milk (quarts} 

1,484 

$119 


86 

16 



11 

Minor produce 


160 

Rent value of dwelling 


126 

Oharooal 


19 

Wood 


7 

jSruits 


2 

Honey, lard, and sausages 


2 

Total 


$461 




CASH FARM EXPENSES 

The average cash farm expenses for all farms was $1,336 (table 
11). Of this amount, 77.2 per cent was spent for labor; 8.5 per cent 
for taxes; 4.6 per cent for new buildings and repairs; 3.5 per cent 
for fertilizer; 2.3 per cent for livestock feed; and 3.9 per cent for 
other cash expenses. 

LABOR 

Labor was the most important item of expense on these farms, 
most of it being for hired day labor, which averaged $870 per farm, 
and $890 per farm reporting. Only 5 farms out of the 224 did not 
hire day labor in 1934. There were three farms operated by mana- 
gers. The expense for manager’s salary represented 1.1 per cent of 
the cash farm expenses, and amounted to $1,100 per year on those 
farms reporting. A * ^ mayordomo ”, or foreman, was employed on 
88 of the coffee farms. The expense for his salary was 8.0 per cent 
of the cash expenses per farm, and amounted to $272 per farm re- 
porting. Labor compensation insurance averaged $40 per farm, and 
$59 per farm reporting. 

TAXES 

Taxes were the second most important group of cash farm ex- 
penses, averaging $113 per farm. The expense for taxes represented 
8.5 per cent of the cash farm expenses, and 0.73 per cent of the 
average farm capital per farm. 

LIVESTOCK FEED 

Livestock feed averaged $31 per farm, of which $22 was for 
poultry feed. The expense for cattle feed averaged only $6 per farm. 
Since there were only 19 farms reporting cattle feed expense, the 
average per farm reporting was $72. 
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MISCELLANEOUS EXPENSES 

Cash expenses for fertilizer averaged! $45 per farm, and $179 per 
farm reporting. Fertilizer was purchased on 56 of the farms sur- 
Teyed, but on only 17 of these farms it was applied to the coffee 
bushes. On the other farms it was applied either to sugar cane or to 
tobacco. 


Tabls 11. CASH FARM EXPENSES 
224 CoFvsK Farms, Puerto Rico, 1934 
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that for the transportation of produce, which averaged $17 per farm, 
or 1.4 per cent of the cash farm expenses. Because of the fact that 
many farms lacked suitable roads, the transportation of the farm 
produce to the local market was slow and expensive. Such expenses 
as purchase of seed, bags, ''toldas’’, and gas and oil for the depulpingf 
machine, although common, were of minor importance. 


LABOR INCOME 

Labor income is one of the most generally accepted measures of 
the business success of a farm. It represents what the farmer re- 
ceived for his year's work and management, in addition to having 
a house to live in and products furnished by the farm, after allowing 
a reasonable amount of interests on his capital invested in the farm 
business. It is comparable to the cash wages of a married hired man 
on a farm, who also receives the use of a house and farm products. 

The average total receipts per farm was $1,633, most of which 
was derived from the sale of crops, especially coffee (table 11). The 
average total expenses i)er farm was $1,506. Tlie value of the unpaid 
family labor as estimated by the farmer was included as an expense, 
since that would have been the approximate cost of hiring the work 
done. The increase in farm capital during the year was not enough 
to balance tlie decrease, resulting in a net decrease in farm capital, 
which was also charged as an expense. 

The average total receipts exceeded the average total expenses on 
these farms by $127. This was the farm income, or the amount 
which the operator received for his year's work and fdr the use of 
the capital invested. In order to put all farms on a comparable basis, 
regardless of mortgage indebtedness, 8 per cent interest on the aver- 
age capital invested was deducted from tlie farm income to obtain 
the labor income. 

The average labor income on these 224 farms was $-1,120 per 
farm. This means that, on the average, these farmers failed by 
$1,120 to meet their total farm expenses and interest on investment, 
and received nothing for their year's work. 

A farmer's labor income might be nothing, or even less than 
nothing, as in this case, and yet he might be making a living. If 
the farm income were $500 and the capital invested were $10,000, 
the labor income would be $500 less 8 per cent on the $10,000 capital 
($800), or minus $300. However, if he had no mortgage nor any 
other debt, the farmer would have $500 to live on. If he had had 
a^son working at the farm who was not paid wages, but whose time 
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was included in the expenses as $200, the family would then have 
had $700 to live on. The farmer might thus be living well, in spite 
of having a negative labor income. 

Labor earnings is the labor income plus the value of the farm 
privileges. The average value of farm privileges per farm (table 10) 
was $451, which, when added to the labor income, resulted in an aver- 
age labor earnings of $-6G0 per farm. 

The return on capital is calculated by subtracting the value of 
the operator's time, as (‘stimated by the farmer, from the farm in- 
come. The farm income, as already stated, represents the amount 
the operator r(*cciv('d for his year’s work and the use of his farm 
capital. l>y subtracting tlie estimated value of the operator’s time 
from the farm income, the r(‘turn on his capital invest(‘d is obtained. 
The average return on capital for these farms was $-*377. 


Table 12. LABOR IXCOMK SUMMARY 
221 Coffee Farm.s, PtrEiiTO Rko, liai 



Total 

Average 
per farm 

Receipts- | 



("rojis sold ! 

$t27, 1.12 

.$1, PiO 

livestock sold 1 

.'t. 073 

18 

Livestock products sold i 

10. SOI 

49 

Miscellaneous ' 

23. 040 

106 

d'otal 1 

0.10 

.$1,633 

Expenses- I 



Cash farm expiMise ' 

$2y<.k '350 

$1,336 

Li vc.'^l ock 1 nirchased 

2. 02!> 

9 

llniinid labor 

lU OVJ 

1 92 

Net ilecrcase in farm capital 

I.'), 2-)0 

1 69 

Total 

.$337, 340 

$1,5% 

Farm income 

2S,200 

127 

L^s: 8 per cent interest on averaRO farm capital 

279, -207 

1,247 

Labor Incoma: 

$-250,911 

S-1,120 

Labor earnings . . 

-149,904 

-(.69 

Return on capital 

-84, .528 

-377 

Per cent return on capital 

-2 42 

-2 42 

Value of operator's tune 

112,824 

504 

Capital turnover 


9 54 


The per cent return on capital is the return on capital expressed 
as a percentage of the average farm capital. These farmers had an 
average of $15,580 invested in their farm businesses. The return on 
this capital averaged minus $377, or minus 2.42 per cent of the 
capital. 

Capital turnover is the number of years required for receipts to 
equal capital. An average of 9.54 years, as obtained for these coffee 
farms, indicates a very slow capital turnover during 1934. 
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TOTAL CUEBDA8 IN’ COFFEE ANJ> LABOR INCOME 

Total cuerdas in bearing and non-bearing coffee was a satisfactory 
measure of si^ of business in the farms studied. The farms were 
divided into five different groups, according to total cuerdas in cof- 
fee per farm. In each of these groups the average labor income ob- 
tained was a negative figure, indicating a loss (table 13). 

The group containing the smallest farms has 16 cuerdas in coffee, 
and made a labor income of $-344. The second group, with 49 cuer- 
das in coffee, made a labor income of $-663. In the third group 
there were 96 cuerdas in coffee, and the labor income was $—1,264. 
The fourth group had 149 cuerdas in coffee and averaged $-1,656 
labor income. The group with the largest farms had' 274 cuerdas 
in coffee, and made a labor income of $-3,180. The relation between 
total cuerdas in coffee and labor income indicated that the greater 
the number of cuerdas in coffee, the larger was the loss. 

Size of business may have a direct or an indirect relationship to 
labor income, depending on whether the crop year was good or poor. 
There were many conditions that made 1934 a poor crop year for 
coffee farmers in Puerto Rico: low yields of coffee were obtained; 
a large percentage of the coffee bushes was not yet bearing; and 
prices for coffee had also dropiied. Under sucli conditions the larger 
farms would be expected to lose more money than the smaller farms. 

Other measures of size of business, such as total cuerdas per farm, 
capital invested, and gross receipts, had the same relation to labor 
income as did total cieerdas in coffee. The larger the size of the 
farm business, as measured by each of these other factors, the greater 
the loss, as indicated by the labor incomes. Mortgage debts per farm, 
both Federal Land Bank and Hurricane Relief Commission mortga- 
ges, increased together with size of farm. 

Yield and crop index did not show the same relationship to labor 
income with increasing acreage in coffee as did the measures of size 
of business. There was a curvilinear relationship, indicating that 
high yields could be obtained on small farms as well as on large 
farms. 

As the total cuerdas in coffee increased the per cent income from 
coffee also increased, indicating that the larger farms had less diversi- 
fication and were thus more dependent on sales of coffee for their 
income. 
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Table 13. RELATION OF TOTAL CUERDA8 IN COFFEE TO LABOR INCOME AND 

OTHER FACTORS 

224 Coffee Farms, Puerto Rico, 1934 




Total cuerdas in 

coiTee 


Average 
for all 
farms 

TjCSS 
than 30 

30-79 

80-129 

130-179 

180 

or more 

Number of farms .... 

63 

71 

36 

23 

31 

224 

Cuerdas in coflee: 







Bearing 

10 

31 

51 

93 

154 

52 

Non-bearing 

I 6 

IS 

45 

56 

120 

37 

Total. . 

16 

49 

96 

149 

274 

89 

Labor income 

$ -344 

$-303 

$-1,264 

$-1,656 

$^-3, 180 

$--1, 120 

Farm income . . 

$.52 

$78 

$-143 

$364 

$526 

$127 

Size Factors: 







Size of farm (cuerdas) 

.50 

111 

203 

300 

489 

186 

Total cuerdas in crops. 

27 

72 

124 

19G 

.313 

117 

Net cuerdas in crops. 

20 

55 

101 

1.57 


96 

Capital invested 

.$4, 94.5 

$9, 26.5 

$14,008 

.$25, 250 

$46, 320 

$1.5, .5.80 

Oross receipts. 

$.54.5 

$1,037 

$1,439 

.$2, 915 

$4,761 

$1, 6:i3 

Receipts from coiTee sales . . . . 

$185 

$516 

$750 

$1. 767 

$3, 21S 

.$963 

Federal Land Bank mortgage 

$1,075 

$2, 512 

$3. 639 

$7, 630 

.$9, 168 

$.3, 9.55 

Hurricane Relief Commission 







mortgage 

,$914 

$2, 190 

$3, 861 

$6, 022 

$S, 855 

$3, 424 

Man equivalent 

3.0 

4 8 

8 0 

12 2 

19 1 

7.5 

Efficiency Fac'Tor.s: 







Yield of colTee i>or cuerda ([lounds) 

j 112 

96 

84 

1 97 

107 

02 

Crop index . . 

! 120 

98 

91 

iim 

110 

100 

Oross returns per cuerda 

$12 

$10 

$8 

$10 

$10 

$10 

Cuerdas m crops per man equiva- 

1 






lent 

7 5 

13 2 

15 2 

15 5 

17 5 

1 12.7 

Coffee sales per man C(iuivaleiit 

.$62 

$108 

$91 

$145 

$166 

$76 

Per cent income from cotfee 

50 

56 

59 , 

1 1 

65 

74 

68 


TOTAL CUERDAS PER FARM AND .LABOR INCOME 

There were 42 farms of less than 50 cuerdas in size. The average 
labor income for this group of farms was $-230. These farms had 
15 cuerdas in coffee, and their average farm capital was $3,069 (ta- 
ble 14). 

The second gToup consisted of 82 farms, averaging 90 cuerdas 
per farm, and witli a labor income of $-718. This group had 48 
cuerdas in coffee and $8,552 in capital. 

In the last group are included 31 farms whose size was 350 cuer- 
das or more. The average size of farm in this group was 547 cuerdas, 
and their labor income $-2,868.. They had 245 cuerdas in coffee and 
a capital of $43,805. 

The relation existing between total cuerdas per farm and labor 
income indicated that as the size of farm increased the acreage in 
coffee, capital invested, and cuerdas in crops per man equivalent also 
increased, but the labor income decreased. This relation points 
again to the fact that, during 1934, the larger farms lost more money 
than did the smaller farms. 
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Tabis U. relation of SIZE OF FARM TO LABOR INCOME AND OTHER FACTORS 


224 Coffee F\rms, Puerto Kico, 1934 


Siz of farm 





Ciiri’das 


(cuerdas) 


Number 

'J'ot.il 

Capital 

Labor 


of 

cuerdas 

in Clops 



farms 

m cotTec 

mvcMed 

pm iiiaii 

lllOi.U* 

Ransio 

Avora{?o 




e<iiH\ alorii 


Less than 50 

27 

42 

15 

$3,01)1 

7 1 

$-230 

50-149 

‘M) 

S2 

IS 

S, 552 

1 1 1 

as 

150-249 . 

199 

47 

95 

10,221 1 

l.l 9 

-1, IHl 

250-349 

291 

22 

no 

24, 5i2 

1 I 7 

1, 7 iS 

360 or more 

517 

31 

245 

13, SO") 1 

10 0 

-2, SOS 


CUERDAS IN BEARING COFFEE AND LABOR INCOME 

Tlie number of cno'das in bearing coffee was a good measure of 
size of business. On lliese 224 coffee farms it showed the same rela- 
tionship to labor income as did the other measures of size (table 15). 

The first grouj) consisted of 106 farms averaging 14 cuerdas of 
bearing coffee per farm, and a man equivalent of 4.1. Fifty per cent 
of their total income was from the sale of coffee. The average farm 
income for this group of farms was $-21, and the labor income $-556. 

In contrast with tliese small farms the 20 largest farms had an 
average of 194 cuerdas in bearing coffee and a man equivalent of 18.6. 
About three-fourths of the receipts on these farms were from the sale 
of coffee. These farmers made $793, besides paying all their farm 
expenses. Their labor incomes, however, were much lower than those 
'for the first group of farms. They averaged $—3,181. This was due 
to the fact that the large farms had a much greater investment in 
capital. The farm income on these farms was not large enough to 
allow for the 8 per cent interest deduction, and, consequently, a large 
negative labor income resulted. If all the farms had been completely 
out of debt, the larger farms would have been much better off than 
the smaller farms, since they made approximately $800 above ex- 
penses. 


Table 16. RELATION OF CUERDAS IN BEARING COFFEE TO LABOR INCOME 
AND OTHER FACTORS 

224 Coffee Farms, Puerto Rico, 1934 


Cuerdas in bearing coffee 

Number 

Man 

Per cent 
income 

Farm 

Labor 

income 

Range 

Average 

of farms 

equivalent 

from 

collee 

income 

Less than 30 

14 

104 

4 1 

50 

$-21 

100 

$-556 
-1,061 
-2, 078 
-3, 181 

30-79 

51 

74 

7.1 

62 

80^-129 

103 

24 

15 5 

71 

303 

130 or more 

104 

20 

18.6 

73 

793 
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NET CUEEDAS IN CEOPS AND LABOE INCOME 

An indirect relationship was observed between net cuerdas in 
crops and labor income. Labor income decreased as the average 
number of net cuerdas in crops in each group of farms increased 
(table 16). 

The smaller farms With 27 net cuerdas in crops, including 24 in 
coffee, had an average capital of $5,773. The yield obtained was 108 
pounds of coffee per cncrda, and the labor income $-424. Fifty-four 
per cent of the gross income on these farms was from the sale of 
coffee. Labor costs averaged $11 per cuerda in crops, and there were 
9.1 cuerdas in crops per man equivalent. 

The large farms averaged 294 net cuerdas in crops, 274 cuerdas 
in coffee, and had a capital of $47,017. The yield of coffee was 106 
pounds per cuerda, and the labor income $-3,119. Seventy-one per 
cent of the income was from coffee sales. Labor costs averaged $10, 
and there were 17.1 cuerdas in crojis per man equivalent. 

Yield of coffee per cuerda was low for each group of farms in 
general. There was no relation between net cuerdas in crops and 
yield of coffee per cuerda. 

As the net cuerdas in crops increased, the per cent income from 
coffee also increased, indicating that the larger farms were more 
dependent on coffee for their income. Lubor costs per cuerda in 
crops tended to rcnnain fairly constant as the size of farm business 
increased. 
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54 

j 

0 1 ' 
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‘ S-124 

50 -00 

73 

55 

07 
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80 
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15 0 1 

10 

-020 
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ns 

25 

in 

17. OS'l 

00 

50 

15 0 1 

12 1 

1.3S2 
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IS 

15S 
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15 3 1 
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200 or more 

204 
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CAPITAL INVESTED AND LABOE INCOME 

There was a marked relationship between the amount of capital 
invested and the labor income on the farms studied. The larger the 
capital invested, the greater the loss (table 17). 
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The first group of farms, with an average capital of $2,959, had 
a total area of 40 cuerdas, 20 of which were in coffee. The gross 
receipts for this first group of farms averaged $373, of which $161 
was from the sale of coffee. This group of farms had an average 
labor income of $-267. 

The last group of farms had an average capital of $44,224 and 
447 cuerdas per farm, with 237 cuerdas in coffee. Gross receipts 
amounted to $4,569 per farm, including $2,955 from the sale of coffee. 
This group had an average labor income of $-2,894. 

Considering the facts that coffee yields in 1934 were unusually 
low and that most of the farmers actually lost money in their busi- 
nesses, it was reasonable to expect that the larger the amount of 
capital invested in the farm business, the greater would be the loss. 

The amounts of Federal Land Bank mortgages, as well as those 
of the Hurricane Relief Commission increased, together with capital 
invested. However, when the mortgage indebtedness from these two 
sources was expressed as a percentage of the farm capital, the larger 
farms had 40 per cent, while the smaller farms had' approximately 
60 per cent, The average mortgage debt held by these two agencies 
on the 224 coffee farms was 47 per cent of the farm capital. 


Table 17. RELATION OF CAPITAL INVESTED TO LABOR INCOME AND OTHER 

FACTORS 

224 Coffee Farms, Puerto Rico, 1934 


Capital invested 
(dollars) 

Nunibei 

of 

Size 

of 

farm 

Total 

cuerdas 

Gross 

ColTee 

Federal 

Land 

Bank 

Hurricane 

Relief 

Labor 

Range* 

Average 

farms 

(cuer- 

das) 

in 1 

coflee 

receipts 

sales 

mort- 1 
gages 

Commission 

mortgages 

income 

Less than 5, 000 

$2, 959 

55 

40 

20 

$373 

$161 

$1,082 

$700 

$-267 

5, 000- 9, 999 

7, 4.50 

57 

110 

40 

964 

443 

2 , 2:37 

1,974 

-575 

10, 000—14,999 

12,047 

30 

169 

76 

1, 19.3 

744 

3, 389 

2, 805 

-978 

15,000—24,999 

19,912 
44, 424 

37 

251 

111 

2, 107 

1,069 

6, 635 

5, 851 

-1,496 

26, 000 or more 
Average (all 

39 

447 

237 

4, 569 

2, 955 

t 

9,449 

7, 654 

-2,804 

farms) 

15, .580 

224 

186 

89 

1,633 

963 

3, 955 

3, 424 

-1,120 


GROSS RECEIPTS AND LABOR INCOME 

The relation between gross receipts and labor income was also 
indirect. There were 61 farms with gross receipts of less than $500, 
averaging $258 per farm (table 18). These farms had 30 cuerdas 
in coffee, and a crop index of 91. They were short by $176 in 
meeting their total farm expenses, and their average labor income 
was $--596. 
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Gross receipts of $2,000 or more were obtained in 49 farms. The 
average was $4,779 per farm. This group of farms had 193 cuerdas 
in coffee and a crop index of 139. After paying all the farm ex- 
penses, these farmers made $1,033 ; but even then their labor income 
was $-1,849. If these farms had had no mortgage indebtedness, the 
farmers would have had an income of $1,033 to live on, and, conse- 
quently, would have been much better off than those farmers in the 
first group of farms. 

Total cuerdas in coffee and crop index were closely associated 
with gross receipts. Both varied directly with gross receipts, and 
were causal factors in determining the amount of gross receipts per 
farm. 

Table 18. RELATION OF GROSS RECEIPTS TO LABOR INCOME AND OTHER 

FACTORS 


224 Coffee Farms, Puerto Rico, 1934 


Omss receipts 
(dollars) 

Num- 

ber 

of 

farms 

'rotal 

cuerdas 

in 

CO dee 

Drop 

index 

Yield of 
coffee 
per 

c’lerila 

(Pounds) 

CoTc'^ 

sales 

Viumnl 

units 

Farm i 
income 

L ibor 
inc.ime 

Range 

Avorag? 

Less than r)0( 

258 

01 

30 

91 

74 

183 

3 0 

$-17.1 

$-596 

600-999 

713 

52 

51 

98 

90 

371 

5 1 

1 -V)l 

-830 

1,000-1,499 

1,2:13 

42 

87 

101 

10) 

8)0 1 

8 7 

-)1 

1 -1, 180 

1,500-1,9^)9. 

1, 791 

20 

112 

105 

10) 

1,005 

10 9 

-121 

-1, 583 

2,000 or more 

4,779 

19 

193 

139 

137 

2.803 

21 2 

-1,013 j 

-1, 849 


MAN EQUIVALENT AND LABOR INCOME 

The relation between man equivalent and labor income Was the 
same as that for other measures of size of business already discussed. 
The larger the man equivalent in any group of farms, the smaller 
the labor income* (table 19). 

Fifty of the farms studied had less than 3.0 man per farm. The 
average labor income on these farms was $-281. There were 54 
cuerdas per farm, 22 of which were in coffee. Crop index averaged 
101; cuerdas in crops per man equivalent, 11.9; labor costs per 
cuerda in crops, $7 ; and' coffee sales per man equivalent, $84. 

In contrast with this group of small farms, the 40 largest farms 
had an average of 20.0 man, and a labor income of $-2,714. These 
farms had 10 times as many cuerdas in coffee as the small farms; 
the crop index was only about 20 per cent higher ; cuerdas in crops 
per man equivalent were practically the same; and labor costs per 
cuerda in crops doubled. Labor costs per cuerda in crops showed a 
direct relationship to man equivalent. However, this increased cost 
of labor did not produce an increased eflSciehcy in the use of labor, 
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since there was no relation betw'een crop index or cuerdas in crops 
per man equivalent and number of men per farm. 

Coffee sales per man equivalent increased steadily from $84 in 
the small farms to $149 in the large farms. This direct relationship 
was partly due to the fact that the larger farms were more dependent 
on coffee for their income. 

Table 10. RELATION OF MAN EQUIVALENT TO LABOR INCOME ANO 
OTHER FACTORS 


224 Coffee Farms, Puerto Rico, 1034 


Man Equi 

Raugo 

ivalent 

Average 

Niiin- 

ber 

of 

farms 

Size 

of 

farm 

(Cuerdas) 

Total 

cuerdas 

111 

colTee 

Crop 

index 

Ciierilas 
in crops 
per man 
oqiiiv- 
aierit 

Labor 
costs per 
cuerda 
in 

crops 

CofToe 
sales per 
man 
equiv- 
aloiit 

Labor 

income 

1 

1 

Less than 3.0 

2 1 

-TO 

54 

22 

101 

11.9 

$7 

$31 

$-281 

3 0-5 9 

4 4 

84 

112 

49 

105 

12 3 

11 

104 

1 -097 

6 0-8 9 

7 4 

29 

203 

99 

95 

14 7 

11 

107 

1 -1, 328 

9.0-il 9 

10 2 

21 

25() 

134 

10 *> 

14 5 

12 

121 

! -1,487 

12 0 or more 

20 0 

40 

417 

22:> 

122 

12 1 

14 

119 

-2, 714 


GROSS RETURNS PER CUERDA AND LABOR INCOME 

The relation between gross returns per cuerda and labor income 
showed that, in general, the larger the gross returns per cuerda, the 
smaller the losses. This relation was true particularly on those farms 
with gross returns of more than $5 per cuerda (table 20). 

Of the 224 coffee farms, 58 had a gross return per cuerda of less 
than $5. They made a farm income of $-316 and a labor income of 
$-1,269. This group of farms had an average of 74 cuerdas in cof- 
fee, a crop index of 70, and 14.2 cuerdas in crops per man equivalent. 

The second group consisted of 82 farms, with an average of $7 
gross returns per cuerda, a farm income of $—125, and a labor income 
of $-1,455. The labor income for this group of farms decreased in 
spite of the higher gross returns per cuerda, crop index, acreage in 
coffee, and farm income obtained; thus indicating that these farms 
were over-capitalized. 

The group of farms with the largest gross returns per cuerda 
averaged $29. The farm income was $1,085, and' the labor income 
w'as $—109. The crop index for this group was 2.3 times as large as 
that of the first group. These farms had 8.3 cuerdas in crops per 
man equivalent. 
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This tal)lc show(?d that niturns per cuerdiv were directly 

dissociated with crop index and farm income; indirectly associated 
vnth cuerdas in crops per man equivalent and labor income; and 
had no definite relationship to total cuerdas in coffee. 

Table 20. RELATION OF CiROSS RETURNS PER (MTCRDA TO LABOR INCOME 
AND OTHER FACTORS 


224 Coffee Farms, Puerto Rico, 1034 


Gross returns 







per cuerda ' 

Nuinber 


'I'otal 

r nerd as 
m crops 





of 

Oop 

cuerdas 

Iier man 

Far III 

I^abor 



farms 

index 

in coffee 

cipiualent 

income 

income 

Raiifie 

Averaj'e 







Less than 6 . . . 

3 

.'iH 

70 

74 i 

14 2 

$-3H, 

$-1. 200 


7 

S2 

1)7 

103 I 

14 1 

125 

- 1, 455 

10 -n 

11 

31) 

120 

07 I 

11 0 

115 

-1.019 

1.5-10 

17 

11) 

132 

SO 

10 3 

050 

-Sll 

20 or inon' 

21) 

2(i 

101 

<)3 

S 3 

1,0S5 

-109 


CROP INDEX AND LABOR INCOME 

Crop index was directly associated with labor income. As the 
average crop index in each of the five groups of farms increased 
from 40 to 254, the average labor income also increased from $-1,486 
to $-113 (table 21). Tn other words, the group of farms having an 
average crop index of 40 lost approximately 13 times as much money 
as the group of fai’ins with an average enq) index of 254. 

Cuerdas in bearing coffee had no direct relationship to crop index. 
The relation appeared to be curvilinear, showing that the first group 
of farms which had the largest number of cuerdas in bearing coffee 
had the lowest crop index; while the last group of farms, with 
practically the same acreage in bearing coffee, had the highest crop 
index. 

Man equivalent increased together with crop index, while cuerdas 
in crops per man equivalent decreased. This indicated that, as crop 
index increased, more labor was required to harvest a cuerda of cof- 
fee. Consequently, a man could not be able to harvest as many 
cuerdas of coffee as when the crop index was low. 

Yield of coffee per cuerda also increased together with the crop 
index. Since the crop index itself was heavily weighted by the yield 
of coffee, their magnitudes were in all cases very similar. 

Gross returns per cuerda increased from $7 in the first group to 
$24 in the last group of farms. Labor costs per cuerda in crops 
increased from $8 to $16 in the first and last group respectively. 
•Coffee sales per man equivalent averaged $64 in the first group of 
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farms, and increased to $273 in the last group. The farm income 
had also a direct relationship to crop index, increasing from $-40 
to $1,759. 

In general, a higher crop index implied the employment of more 
men and increased labor costs per cuerda in crops. The increasing 
yields and the more intensive cultivation involved reduced the 
number of cuerdas in crops per man equivalent, but increased the 
gross returns per cuerda and the coffee sales per man equivalent, 
thus offsetting the higher labor costs. This resulted' in an increase 
in the farm income and labor income. 

The statement that crop yields, especially of eoTee, were low 
during 1934 is again supplemented by the fact that even Ihose 
farms with a crop index 2.54 times the average crop index for all 
farms were not able to make a positive labor income. 

Tabik 21. RELATION OS' CROP INDEX TO LABOR INrOxME \ND 
OTHER FAC'TORS 


224 Coffee Farms, Puerto Rico, Wii 


Crop in 

flange 

dex 

Aver- 

age 

Number 

of 

farms 

Cuerdas 

in 

bcarmtr 

coifee 

Man 

equiv- 

alent 

Cuerdas 

in 

crop^ 

per 

man 

equiv- 

alent 

Yiold 

of 

c )iTee 
j)-i 

cuerila 

(pound'i) 

dross 

rdlur.is 

per 

cuerda 

« C o 

('ofTee 

sRes 

per 

min 

eriiiv 

alent 

Farm 

income 

Labor 

income 

Less than 5o' 

40 

40 

00 

5 9 

16 8 

39 

$7 

$8 

$64 

$-401 

$-l,486> 


76 

80 

5S 

7 1 

13 0 

<)f) 

8* 

10 

no 

-84 

-1,242 

100-149. . 

124 

W 

39 

8 j 

10 5 

120 

.11 

12 

lOJ 

308 

-1,024 

180-199. 

169 

33 

40 

8 3 

10 9 

173 

li 

n 

r.s 

294 

-964 

200 or more. 

254 

15 

59 

11 0 

9 0 

230 

2f 

16 

271 

1, 759 i 

-iia 


YIELD OF COFFEE PER CUERDA AND LABOR INCOME 

There was a direct relationship between yield of coffee per cuerda 
and labor income, especially on those farms with yields of more than 
50 pounds of coffee per cuerda (table 22). 

The yield of coffee per cuerda, on most of the farms studied, was 
considerably lower than what is generally considered a satisfactory 
yield of coffee in Puerto Rico. Fifty-eight farms had yields of less 
than 50 pounds of coffee per cuerda, averaging 32 pounds. On these 
farms the farm income was $-194, and the labor income $-l,180» 
These farms averaged 144 cuerdas in size, 55 of wihich were in bearing^ 
coffee. The crop index was 58, gros returns per cuerda $6, and 
coffee sales per man equivalent $62. 

The secpnd group included 76 farms with an average yield of 69^ 
pounds per cuerda. On this group, the farm income increased to 
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$-79, but the labor income decreased, instead of increasing, to $-1,385, 
This decrease in the labor income, in spite of the increase in yield, 
cuerdas in bearing coffee, crop index, gross returns per cuerda, coffee 
sales per man equivalent and farm income, was due to the fact that 
the average capital invested on these farms was too large compared 
to that of the preceding group. The increase in farm income was 
not enough to cover the interest charge on this large capital, and, 
consequently, the labor income decreased. 

There were 24 farms with an average yield of 255 pounds of cof- 
fee per ciierda, which represented 2.8 times the average yield for all 
farms. These farms made a farm income of $886, but were not able 
to make a positive labor income. The fact that the yield of coffee 
per cuerda in the farms studied was very low during 1934 was thus 
observed again. 

Size of farm business, measured either by total cuerdas in farm, 
cuerdas in bearing coffee, or capital invested, did not show any rela- 
tion to yield of coffee per cuerda. 

Table 22. RELATION OF YIELD OP COFFEE PER CUERDA TO LABOR INCOME 
AND OTHER FACTORS 


224 Coffee Fau is, Puehto Rico, 193 i 


Yield of coffee per cuerda 







Colleo 



(pounds) 


Number 

Size of 

Cuerdas 



( iK^Ss 

s-des 






of 

farm 

in 

I Capital 

frop 

returns 

per 

Farm 

Labor 



farms 

cuiTdan 

bearing 

invested 

index 

jier 

man 

HK ome 

income 


Aver- 



CO (Tee 



cuerda 

eii’iiv- 



Ran{;e 

ago 







ale.nt 



Less than 

32 

r)S 

lU 

55 

$12, 322 

5S 

$0 

$02 

$-191 

$-1,180 

60-99 ... 

09 

70 

197 

01 

10.321 

S2 

9 

lO'^ 

-79 

-1,385 

100-149 

123 

42 

199 

38 

10, 195 

120 

10 

117 

148 

-1, 148 

160-199 

m 

24 

245 

54 

20. lOS 

102 

12 

179 

700 

-846 

200 or more 

255 

24 

1511 

31 

15, 520 

200 

1 

20 

240 

880 

-356 


LABOR COSTS PER CUERDA IK CROPS AKD LABOR INCOME 

On 27 of the farms studied, the labor costs were less than $5 
per cuerda in crops ; there were 30 cuerdas in coffee ; and the labor 
income was $-615 (table 23). 

Sixty-one farms had labor costs of $10 to $14 per cuerda in crops; 
103 cuerdas in coffee; and made a labor income of $-1,456. On 20 
farms, with average labor costs of $26 per cuerda in crops and 42 
cuerdas in coffee, the laboT income was $-1,066. This showed that 
labor costs per cuerda in crops had a curvilinear relationship to total 
cuerdas in coffee and to labor income. 
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Crop index and gross returns per cuerda were much higher for 
the last two groups of farms than for the first three. These two 
factors caused the curvilinear relationship stated above. 

Cuerdas in crops per man equivalent had an indirect relation to 
labor costs per cuerda in crops. This indicated that with higher 
labor costs, the coffee farms were more intensively cultivated. 

Table 23. RELATION OF LABOR COSTS PER CUERDA IN CROPS TO LABOR 
INCOME AND OTRER FACTORS 


224 ' OFFEE Farms, Puerto Rico, 1934 


Labor costs per 
cuerda in crops 
(dollars) 

Number 

of 

farms 

Total 

cuerdas 

in 

coffee 

Crop 

index 

Yield 
of coffee 
per 

cuerda 
( pounds) 

Cuerda'? 
in crops 
per man 
equiv- 
alent 

Gross 

returns 

per 

cuerda 

Coffee 
sales 
per man 
equiv- 
alent 

Labor 

income 

Range 

Average 

Levss than 5. 

3 

27 

30 

63 

52 

18 2 

$5 

$81 

.$-615 

5-0 

7 

SS 1 

98 

102 

93 

15 7 

10 

ns 

-1, 024 

10-14 . .. 

12 

61 

103 

104 

103 

10 8 

8 

108 

-1, 456 

15-19 . . . 

17 

28 

98 

145 

141 

8 0 

14 

165 

-1, 216 

20 or more 

26 

20 

42 

133 

134 

5 1 

18 

78 

-1,066 


PER CENT INCOME FROM COFFEE AND LABOR INCOME 

The relation between per cent income from coffee and labor 
income show'ed that, in general, the larger the per cent income from 
coffee, the smaller the labor income (table 24). This relation was 
constant throughout the table, except in the last group of farms. 
The labor income on this last group increased instead of decreasing, 
as compared to that of the preceding group. 

The last group of farms consisted of 41 farms, with an average 
of 95 per cent of their income being from coffee. The increase in 
labor income was due to a much larger crop index, yield of coffee, 
and coffee sales per man equivalent, over the preceding group of 
farms. Gross returns per cuerda and ciicrdas in coffee were also 
somewhat larger. The farm income, which had been decreasing, also 
showed a decided increase in this last group. 


Table 24. RELATION OF PER CENT INCOME FROM COFFEE TO LABOR INCOME 

AND OTHER FACTORS 

224 Coffee Farms, Puerto Rro, 1934 


Per cent income 
from coffee 

Num- 
i her 
of 

farnii 

Total 

cuerdas 

in 

coffee 

Crop 

index 

Yielii 
of coffee 
per 

cuerda 

(pounii) 

Gross 

returns 

per 

cuerda 

Coffee 
sales per 
man 
equiv- 
aieal 

Farm 

iacome 

Labor 

income 

Range 

Averagj 

.Less than 30 

16 

44 

62 

104 

82 

$13 

$44 

$378 

$-570 

30^ . .. 

46 

63 

82 

103 

98 

11 1 

lit) 

270 

-946 



76- 

73 

104 

93 

94 

8 

127 

-218 

-1, 676 

00 or more. 

96 

41 

111) 

135 ! 

133 

10 

210 

219 

-1, 180 
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USE OF FERTILIZER ON COFFEE AND LABOR INCOME 

Only 17 of the 224 farms studied' applied any kind of commercial 
fertilizer to the colFee bushes (table 25). This limited number of 
farms using fertilizer was too small to attempt any grouping based 
on quantity of fertilizer applied per cuerda. 

Those farms using some fertilizer on colfee made an average labor 
income of $-796, which was $»15] higher than that for the farms 
using no fertilizer. Tlie farm income increased $446 ; yield of cof- 
fee per cicerda was 21 per cent higher; and the crop index showed 
a 28 per cent increase. Gross returns iier cuerda were 70 per cent 
higher, in spite of the larger size of the farms in this group. 

The increases noted above are not to be attributed solely to the 
application of fertilizer, since tlic number of farms reporting such 
applications was very small, and the cost of such fertilizer averaged 
only approximately $3 per cuerda. There were other factors also 
responsible for these incrc^ases. About one-third of the farms using 
fertilizer on coffee had other imj)orlant cash ci*ops, siirh as sugar 
cane, lol)a(*co, or plantains, on wliicli fertilizer was also used. 

Table 25. RELATION OK USE OK FERTILIZER ON COFFEE TO LABOR INiMME 


AND OTHER FACTORS 
224 Coffee Farms, Puerto Rico, 1934 


Factor 

Farms 
usin{» no 
fertilizer 
ou ooiU'ft 

Farms 
using' some 
fertilizer 
on rolTee 

Niimbor of farms 

21)7 

i7 

Labor income 

.'i:-], 1 17 


Kurin income 



Yield of colTee per cuerda (i)ounds) ... .... 

UJ 

1 120 

Crop index . . ...... 

101 

' 133 

Gross return} i)er cuerda . . . . 

.‘>1 J 

1 $17 

Si/.e of farm (ciierdas) . .... 1 

ISO 

' 235 


RELATION OF SIZE OF FARM AND TYPE OF MANAGEMENT 
TO LABOR INCOME 

The majority of the farms included in this study were operated 
by the owners themselves. However, when, for some reason or other, 
the owner .was not able to live on his farm, or when the farm business 
was too big for him to attend alone, he usually hired a ‘‘mayordomo^^ 
or foreman. A mayordomo is a skilled laborer who has had experience 
in coffee farming and who is given a house to live in and farm 
privileges besides his regular wage. Usually he is well acquainted 
with the farm, and is in a position, to run the farm business success- 
fully. Some of these mayordomos had actually been owners of cof- 
fee farms themselves. Only three of the farms studied were oper- 
ated by managers (table 26). 
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For the purpose of this analysis, the farms were divided into two 
groups: those of less than 200 cuerdas and those of 200 or more 
cuerdas in size. In each of these groups the farms operated by the 
owners made higher labor incomes than those operated either by the 
owner and a mayordomo or by a manager. 

The average labor income on the smaller farms was $-445, when, 
operated by the owner, and $-1,058, when operated by owner and 
mayordomo. The owner-mayordomo operated farms had twice as 
many cuerdas in coffee and nearly twice as much capital invested, 
but the crop index and gross returns per cuerda were lower than 
those on the owner-operated farms. 

The large farms operated by the owners made a labor income of 
$-1,760. Those operated by the owner and a mayordomo made 
$-2,211, while the farms operated by managers made a labor income 
of $-3,825. Crop index, yield, and gross returns per cuerda were 
highest on this last gioup of farms, but yet they had the largest 
loss. This was due mostly to the large capital investment and 
increased cost of labor. 

When the farms were operated by the owners they were able to 
make $85 above expenses on the small farms and $259 on the large 
farms. In both cases the labor income was a negative figure, the 
larger farms losing about 4 times as much money as the small farms. 

Small farms operated by the owner and a mayordomo lacked 
$167 to meet expenses, and made a labor income of $-1,058. In con- 
trast, the large farms operated by the owner and a mayordomo made 
$376 above expenses; hut their labor income was $-2,211. 

None of the small farms was operated by a manager. The three 
large farms under this type of management had a farm income of 
$-181 and a labor income of $-3,825. 


Table 26. RELATION OF SIZE OF FARMS UNDER DIFFERENT TYPES OF MANAGE- 
MENT TO LABOR INCOME AND OTHER FACTORS 


221 Coffee Farhs, PoEuro Rico, 19 J4 


1 

Size of farm 

(cuerdas) 

A\ erage size of 
farm 
(cuerdas) 

Number of 
farms 

Total cuerdas 
m coffee 

Gross returns 
per cuerda 

rt 

B." 

08 *- 

u 

><• 

0 

c 

1 

ki 

u 

Yield of coffee 
per cuerda 
(pounds; 

Farm income 

Labor income 

Less Than 2(X) 

Operated by the owner 

75 

112 

35 

$11 

$6,622 

107 

97 

$85 

i ■ ■ 

1 

$-445 

Operated by owner and 
mayordomo 

116 

34 

70 

10 

11, 1> 

100 

98 

-167 

-1,058 

206 OB Over 










Operated by the owner 

360 

27 

139 

7 

26,228 

100 

96 

258 

-1,760 

Operated by owner and 
mayordomo 

373 

48 

190 

9 

32,338 

108 

107 

376 

-2,211 

Operated by a manager 

423 

3 

242 

16 

46,560 

167 

166 

-181 

-3,825 
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'BFFEOT OF SIZE OF FARM AND IiOOATlON ON IiABOR INCOME 

The location of a farm is an important factor in most types of 
farm businesses. A farm located near a highway generally has con- 
siderable advantages over a farm located on a dirt road, chiefly be- 
cause of the easy access to the farm and to near-by markets provided 
by the highway. 

Of the farms of less than 200 cicerdas in size, 72 were located on 
highways, 27 on dirt roads, and 47 were off the road (table 27). The 
average capital invested in these farms was very much, the same. 
The main differences between these small farms were in the gross 
returns per cuerda, crop index, farm income, and labor income. The 
farms on dirt roads had the highest labor income ($-365), while those 
on the highways had the lowest ($-658). 


'Table 27. RELATION OF SIZE OF FARM AND LOCATION TO LAHOR INCOME AND 

OTIIEli FAC. TORS 

224 Coffee FarM'^, Poerto Rico, 19 U 


Si7(’ of farm 

s ! 

? 1 i 

” E 3 

*3 

6 B 

Total cuerdas 
in toffee 

Gros> returns 
per cuerda 
(dollars) 

.s ^ 

"3 n 

u 

Crop index 

Farm income 
(dollars) 

a* 

q 

h 

a as 

Less thvn 200 

On highway 


— t 

41 

11 

7, 781 

97 

..3n 

-558 

On dirt roads 

77 

27 

33 

14 

1 0. S94 

122 

187 

-305 

Oil road . 

9S 

17 

51 

9 

V, 959 

1<9S 

:30 

-607 

200 OR Over 

! 



1 





On highway 

359 i 

HI ' 

mi 

7 1 

29. 492 


-48 

-2, 407 

On dirt roads 

505 

12 

230 

15 1 

47, .»75 

loO 

2. 054 

-1, 752 

Off road 

335 

35 

103 

8 

25, 2S1 

102 

37 

-1, 985 


Of the farms of 200 or more cnerdas in size, 31 were on highways, 
12 on dirt road’s, and 35 off the road. The farms on dirt roads had 
again the highest labor income ($-1,752), while those on highways 
were again lowest ($-2,407). The dirt-road farms differed consider- 
ably from the other farms. Their size and number of cuerdas in 
coffee was much larger than for the other groups. The crop index 
was also higher, and the gross returns per cuerda about twice that of 
the other groups. These four factors, together, were directly respon- 
sible for the very high farm income ($2,054) in this group- of farms. 
However, although this farm income appeared to be high, it was not 
BuflScient to cover an 8 per cent interest on the average capital of 
$47,575, and thus a negative labor income resulted. 

In general, this table indicated that, contrary to what would have 
been the general expectation, the best coffee farms, of those studied. 
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were not to be found along the highways. The only explanation with 
respect to this point is the fact that the highways are usually located 
along the lower sections of the coffee region in Puerto Rico, where 
the temperature and probably the soils are not so well ad'apted to 
coffee as the}?’ are in the higher sections. This accounted in part for 
the low crop indices obtained on the highway farms. The dirt-road 
farms had, in both cases, the highest crop indices. 

EFFECT OF TOTAE CUERDAS IN COFFEE AND CROP INDEX ON 

LABOR INCOME 

The relation between total cuercUis in coffee and labor income was 
already discussed in table 13. The object of table 28, however, was 
to show how this relation between total cMerdas in coffee and labor 
income was affected by different crop indices. For this purpose the 
farms were classified, on the ba.sis of crop index, into three major 
groups: less than 75, 75 to 149, and 150 or more. Each of these 
groups was in turn sub-divided, according to total cucrdas in coffee 
into three minor groups: less than 50 cuerdas, 50 to 99, and lOQ 
or more. 

On each of the three major groups the labor income decreased, 
regardless of crop index, as the total ciierdas in coffee increased. This 
same relationship was observed in table 13. When the crop index 
was taken into consideration it was observed that labor income in- 
creased as the crop index for each minor group pf farms increased! 
The larger farms, however, did not show this relationship so closely. 

The group of small farms with a low crop index had an average 
labor income of $-530. That, with a medium crop index, increased 
its labor income to $-450. With a high crop index, the labor income 
was further increased to $-233. 

The medium-sized farms showed a similar relationship. Those 
with a low crop index had an average labor income of $-1,120 ; with 
a medium crop index, it increased to $-998; and with a high crop 
index, the labor income again increased to $-333. 

Large farms, with a low crop index, made a labor income of 
$-2,319. On those with a medium crop index the labor income 
decreased to $-2,504. With a high crop index, however, the labor 
income for the large farms increased considerably to $-1,666. This 
large increase indicated that the general tendency was for the large 
Jarms to show the same relationship as did the small and medium 
farms. Due to some reason, the second group of large farms failed 
to show such relationship. 
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Tablk 2M 'POTAL CUERDAS IN COFFEE AND CROP INDEX IN RELATION TO 
LABOR INCOME AND OTHER FACTORS 


224 CoKFKE Farms, Puerto Riro, 1931 


Total cuerdas in coffee ^ " 

1 

u. a> 

Zj o 

tf 2 

2 - 

o 

Zi ^ 
rj. ^ 

Si 

y. 

a (B 

^ 5 ^ 

^ 

o 9^'^ 

c O § 
t; t- 
— CL> — , 

a Q.C' 

a 

sSl 

ill 

O si 3* 
3 cj a> 

U 

1 

! Labor income 
! (dollars; 

1 

Farms with a Crop Index 

of LH'J.S i 







Than 75- 

1 







Le,ss than 50 cuerdas. 

1 2'» 

.19 

47 

7 

10 

l.l 1 

- '.10 

.50—99 

1 

1 76 

51 

1 6 

48 

17 2 

- 1 , 1 20 

100 or more 


1 

51 

V , 

19 

IS 3 

-2, 319 

Farms with \ ('uop Index 

OF 75 TO 119 . 







Less than .50 cuerdas 

17 

23 

10.5 

12 

101 

S 3 

-450 

50 * 99 

21 

67 

109 

9 

9.1 

12 .1 

-99 > 

100 or moie 

3(1 

201 

105 

9 

95 

15 5 

•2, 501 

Farms with a Crop Index 

OF 1.50 OR 

1 






Moke 


1 






Less than .50 cuerdas. 

2.5 

1 21 

200 

17 

191) 

7 s 

-231 

50—99. 

H 

! 66 

174 

12 

1.57 

12 7 

-:i:i3 

1(K) or more 

1.5 

1 

. ... 

200 

1.5 

205 

1.1 2 

-1, 666 


EFFECT ON LABOR INCOME OF HAVING DIFFERENT FACTORS 
ABOVE THE AVERAGE 

The effect on labor income of having different factors above the 
average is shown in table 29. It has already been demonstrated in 
preceding tables that during 1934 not all of the factors showed the 
saiTK' r(‘la1ioii lo labor ineome. Some Avevo dirc'ctly, while others indi- 
rectly related to labor income. 

Table 29. EFECT ON LABOR IN(H)ME OF H VVINO DIFFERENT FA('TORS 
ABOVE AVERAGE 

224 Coffee F\kms, Puerto Rico, 19.14 


Average for all farms 


At Least One Factor above Averacje. 

Capital invested 

Total ciierdas in colleo 

(3uerdas in crops per man eipjivaleut 

Labor costs per cuerda in crops 

Yield of coffee per cuerda 

Crop index 

Cross returns per cuerda 

At Least Two Factor.s above Avekaoe: 

Total cuerdas in colTee and capital invested . 

Total cuerdas in collee and gross returns per cuerda. 

Cuerdas in crops per man equivalent and yield of coffee per cuerda 
Labor costs per cuerda m crops and gross returns per caerda ... 

Crop index and yield of coffee per cuerda ... 

Crop index and gross returns per cuerda 

Total cuerdas in coffee and croi) index . . 

At Least Three Factors above Average; 

Capital invested; total cuerdas in coffee; and labor costs per cuerda in crops 
Crop index; gross returns per cuerda; aid yield of coffee per cuerda. 
Total cuerdas in coffee; crop index; and gross returns per cierda 


Number Labor 

of farms income 


224 $-1, 120 


72 -2, 273 

SI -2, 128 

101 -1,402 

95 -1,312 

90 -857 

88 -791 

81 -4)91 


61 -2, 470 
25 -1, 587 
27 -1, 196 
48 -992 
74 -717 
54 -607 
12 -690 


25 -2, 882 
48 -629 
9 -487 
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The average labor income on those farms having at least one 
factor above average ranged from $-2,273 to $-691. On those farms 
vrith at least two factors above average it varied from $-2,470 to 
$-590. On the farms with at least three factors above average the 
labor income also showed considerable variation, ranging from $-2,882 
to $-487. It is, therefore, apparent that a farmer in order to in- 
crease his profits or reduce his losses should' have a suitable combina- 
tion of factors above the average. 
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Summary 

This farm management study consisted of 224 coffee farms in 
Puerto Rico. The study was conducted by the Division of Agri- 
cultural Economics of the Puerto Rico Agricultural Experiment 
Station during 1935, and covered the calendar year 1934. 

The average size of the farms was 186 cuerdas, with 88.5 cwrdas 
in coffee. Forty-two per cent of the coffee bushes were still under 
bearing age. 

There was an average investment of $15,580 per farm. The 
value of land alone constituted 83.4 per cent of the investment. 

All of the farms studied were still in a period of reconstruction, 
following the effects of the 1928 and 1932 hurricanes. 

The average labor income on these farms was $-1,120 during 
1934. Only 9 per cent of the farmers made positive labor incomes, 
averaging $414 per farm. Seven farmers made labor incomes of 
$500 or more. 

Labor income showed an indirect relationship with all measures 
of size of business, and a direct relationship with the measures of 
efficiency of operation. In none of the tables included in this study 
was a positive labor income obtained for any of the groups of farms. 

Farms operated by the owners themselves did not lose as much 
money as those operated either by the owner and a mayordomo or 
by salaried managers. 

Farms located on dirt roads made better labor incomes than those 
located either on highways or off the roads. 

Every coffee farmer in Puerto Rico should compare his farm 
with the averages given in table 13, and try to make his farm better 
than average in every point, particularly those in which it falls 
below the average. 




THE MEXICAN COTTON BOLL WEEVIL, ANTRONOMUS 
GRANBIS BOHEMAN, IN HAITI 


J3y Andris Audant, Entomologist, and Albert OccI^inad, Cotton Specialist. 

Service National de la Production Agricole et de PEnseignment Eural, 
Republique d^Haiti. 

The known distribution of tlie Mexican cotton boll Aveevil, An- 
ihonamus grandis Boheman, until recently has been the southeastern 
United States and the cotton-groAving regions of both the Pacific and 
Gulf coasts ot* Mexico, but not including the central plateau knoAvn 
as the Laguna district, nor the eastern and central part of Yucatan. 
Only a fcAV authentic records are knoAvn of its presence in Central 
America. It has several times been recorded from the Island of Cuba 
in the West Indies, but its scarcity there is due to the fact that cot- 
ton is not a commercial crop, and even the Avild cotton may at times 
be so completely destroyed temporarily by hurricanes that over large 
areas the insect may cease to exist for a series of years. In such areas, 
cotton is at time's commercially groAvn Avithout being attacked by the 
Aveevil, but, i)ossibly due to the later ap])earance of this pest or more 
probably to economic factors and the inertia favoring other crops, has 
lU'ver succeeded in becoming iiermanently esiablished. The presence 
of the ])oll Aveevil is indeed mainly of importance, not in Cuba itself, 
but in ('onstiluting a threat to the nearest large island to the east, 
Hispaniola, Avhere cotton is extensiA'cIy grown and has long been one 
oF the major ex])orts from the Republic of Haiti. At its narrOAvest 
])oint, ))etAveen Punta IMaisi of eastern (Uiba and Cap du jMole of 
north W(‘stern Haiti, the Windward Passage is only fifty miles Avide, 
but, so far as known, the boll AA^eeAul has never by its oAvn efforts 
bridged this gap in sufficient numbers to become established in Haiti. 

It is supposed that Anthonomua grandia was introduced by ac- 
cident into Haiti, probably in the personal effects of returned emi- 
grants from Cuba, or in commerce by boat from Texgus, about 1032. 
It is most curious that it Avas found at this time near tAVO ports, Jac- 
mel in the south of Haiti, and Gonaives in the Avest, neither of Avhich 
is near Cuba. The first indication of its presence was the unusual 
number of fallen squares noted for the crop of 1932-33 by cottOTi 
growers close to Jacmel, but the loss was not sufficiently severe to 
cause alarm at that time. During the season 1933-34, the infesta- 
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tions had spread to the regions around Gosseline, Lafond, Meyer and 
Cayes-Jacmel itself, but the intensity of the infestation was so light 
as to attract little attention from the growers. By the end of Jan- 
uary 1935, however, the crop was a complete loss in the Jacmel re- 
gion. Typical was the loss of Monsieur Desenclos, from a normal 
yield of 50,000 lbs. of cotton, to a low of 300 lbs. in that year. MM. 
Barreau and Valvil, of Carrefour Fauche, lost their entire crop. 

A general survey made at the beginning of the year 1935 showed 
that the weevil was close to Port-au-Prince, at Bolosse, Bourdon, etc. 
All the area between Port-au-Prince and Grand Goave was infested, 
as well as the entire plain of Gonaives from Savanne Desolee to Bn- 
nery. Towards the end of the crop, in May and June, the disper- 
sion had reached Petionville and the road from Frere, and in the 
Department of the South had reached Carrefour Desruisseaux near 
Miragoane. 

By June 1935, the boll weevil had become established to the north 
and east of Port-au-Prince, and before the end of the harvest it had 
reached the neighborhood of TArcahaie and the lower slopes of Morne 
a Cabrits. In the Department du Sud, the Plaine d^Aquin became 
so completely infested that, altho at that time the entire region 
around Cayes was still not infested, for quarantine purposes it was 
considered so, and the restrictions, which had greatly hampered com- 
mercial traffic in and out of this region, were removed. 

Up to the present time, the regions of Saint-Marc and of the 
Plateau Central have remained free from the pest, under the pro- 
tection of a very severe quarantine. It has been found also, that 
in the Plaine de Cul de Sac, the trade winds blowing from Petion- 
ville and Ganthier towards the west tend to carry out to sea any 
weevils in flight, thus protecting, to some extent, the region to the 
north. But while the Plateau Central is in addition protected by 
zones where cotton does not grow, the Savane Diane and the Mome 
a Cabrits being thus in little danger of infestation by natural spread 
of the weevil, there are many chances that the region of Saint-Marc 
will become infested in the near future because of the great amount 
of traffic between PArcahaie and Saint-Marc. Its natural spread 
would otherwise be hindered by the relatively arid zone of Magazins 
Carries. 

If the region of Saint-Marc, as is to be feared, becomes infested 
this year, a special watch should be kept to retard the entrance of 
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the weevil into the Plateau by the Vallee de PArtibonite (Les Ver- 
rettes, la Chapelle and Mirebelais). 

Extent op Losses 

■* 

The records kept at the port of Jacmel facilitate a study of the 
losses suffered since the appearance of the boll weevil, as only the 
cotton grown in the immediate vicinity of Jacmel is exported from 
this port, and the region is entirely infested except at Cotes de Fer, 
of which the ])roduction is divided between Cayes, Petit Goave and 
Jacmel. 

Table No. 1 

EXPORTATION OF COTTON FROM JACMEL^ 1924 TO 1936 


Kilos 



(*) From October to June 30, 1936. 

Before the appearance of the boll weevil, the average exportation 
of cotton from flacmel was 639,469 kgrs., the average of nine years. 
Because of the efforts of the Service Technique de rAgriculture, and 
due to the encouragement of a good price, in 1931-32 the prodnetion 
increased to 740,890 kgrs., and in 1932-33 (the year in which the 
weevil is sup{)osed to have been introduced, but before it had begun 
to attract attention or do much damage) the production was still 
above the average, or 670,013 kgrs. By 1933-34, this had decreased 
to 481,091 kgrs., in 1934-35 to 238,074 kgrs. In 1935-36, the pro- 
duction has again been halved, to 116,381 kgrs. 

Considering 0.15 gourdes ($.03 in U. S. Currency) as the min- 
imum price per pound of raw cotton, and taking the nine year aver- 
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age as the normal production from Jacmel (639,469 kgrs. «= 4,000,000 
pounds), the losses may he listed as follows: 


1933- 34 — 1,100,000 lbs. of raw cotton, valued at__ 165, 000 gdes. 

1934- 35 — 2,500,000 lbs. of raw cotton, valued at 375, 000 gdeSy 

1935- 36 — 3,200,000 lbs. of rjn\ cotton, valued at 480, 000 gdes. 


1,020,000 gdes. 

This is an average of more than 300,000 gdes. ($60,000 in U. S. cur- 
rency) a year lost by the cotton growers of the region of Jacmel, 
without taking into consideration the losses of the exporters and all 
others interested in the cotton trade at this port. 

The records available for Gonaives do not show so clearly the 
extent of tJie damage caused by tlie boll weevil around this port 
because it also exports a large part of the cotton from the Plateau 
Central, where the area planted has greatly increased in recent years. 


Table No. 2 

EXPOETATION OP COTTON FROM GONAIVES, 1924 TO 1936 

Kilos 



Nevertheless, the above curve shows that, in spite of the great 
impulse recently given to the growing of cotton, production has re- 
mained stationary, even slightly decreasing in 1934-35, The de- 
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crease in production seems likely to become more si^ificant this year, 
since from October to June, 1936, the exportation has been only 
1,136,069 kgrs., while during the same period last year 1,392,810 kgrs. 
had been exporled, a decrease of about 9 per cent. 

This year, for the period October to June, Port-au>Prince and 
even Saint-Marc show similar decreases in production : 



Snirit -M:irc 

Port-aii-Prmco 

I9:u~36 

2, 3")'), 77^ kijrs 

l,f503. 112 kjjrs 

1935-36 

2. H(i. lU 

1,4S7, 25A k^rs. 


\ of 

A (tecreasc of ll'f 


Such is the present situation, with little promise for the future. 
It is certain that as long as the entrance of the boll weevil into the 
region of PArtibonite and the Plateau Central can be retarded, and 
especially if at the same time the area planted to cotton in that re- 
gion is increased, the effect of the boll weevil on total production of 
Haiti will not at once be noticeable. But if Saint-Marc, which ex- 
ports 40 per cent of the total production of the Republic, and the 
Plateau C(uitral, wliose production is 20 per cent of the total crop, 
Ix'come infc,d(‘d to the same extent as Jacmel the total production 
of the Kcpuldic will be sharply and permanently decreased. It is 
absolutely certain that the boll Aveevil is not a temporary pest. Avhieh 
we can hope to get rid of in the future. It will be impossible to 
eradicate the w(*eYil now that it is so firml7 established here. The 
problem is not how to get rid of the boll weevil, but how avc can 
maintain cotton production despite its presence. 

The (luestion is at once raised whether it is possible to maintain 
cotton production at the present level Avith the native perennial type 
of cotton and present methods of groAAung the crop. Is it possible 
for the ordinary farmers (avIio produce more than three-fourths of 
the total crop) Avith their limited means, to increase the production 
of their farms to compensate for the destruction caused by the boll 
weevil 1 Or can the farmers be induced to increase the area devoted 
to the production of cotton so that from more plants they obtain the 
same total yield as before the ap])earance of the wee\il? Judging 
by the attitude of the farmers Avho lost their crop last year from 
boll weevil, it seems most probable that very few ordinary farmers 
will either have the means to increase the yield or feel suflficient in- 
centive to increase the area under cultivation. 

Is cotton growing then to be abandoned in Haiti, and if so, what 
other crop can take its place? It is certain that if a crop could be 
found, capable of giving the same financial returns as cotton in less 
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than five years, in the semi-arid soils known as “cotton soils’^, it: 
would be wise to make the change. That being uncertain however^ 
and considering the general dislike of farmers for new crops, tho 
desirability of substituting an annual, short-season type of cotton for 
the perennial type now grown has been suggested. 

In its relations to the boll weevil, the Haitian type of perennial 
cotton has a number of disadvantages. Being a perennial type of 
cotton, it furnishes fresh green leaves for the nourishment of adult 
weevils during almost the entire year. Furthermore, its large size 
and abundant foliage so completely shades the ground that the im- 
mature stages of the weevil in fallen squares and bolls are not killed 
by the heat of the sun on the bare ground between the rows as in 
the case of other kinds of cotton. Altho the production of squares 
is largely confined to two months, yet a sufficient number of squares 
are produced before and after this period to furnish a much longer 
possible period of reproduction for the weevil than in the case of 
the strains of American upland cotton especially selected for short 
season. An additional disadvantage, having nothing to do with the 
boll weevil, is its low yield, only a “millier^^ (one thousand pounds) 
of raw cotton per hectare under very good conditions. 

On the other hand, the native Haitian type of perennial cottons 
has certain unique advantages making it peculiarly suitable to Hai- 
tian conditions, at least up to the present. Foremost among its ad- 
vantages is a resistance to the attack of the pink bollworm so marked 
that the commercial damage caused by this pest since its appearance 
in 1925 is negligible. When grown in experimental plots beside manjr 
other kinds of cotton, this resistance to pink bollworm attack is very 
marked, but when grown commercially in the absence of other varie- 
ties, the pink bollworm practically ceases to exist. During the be- 
ginning of the crop, rarely can more than one or two infested bolls 
be found in several hour’s search, and even at the very end of the 
picking season, infestation is normally not more than 1 or 2 per cent^ 
too little to be noted by either grower or exporter. 

The Haitian farmer is used to the perennial type of cotton. It 
is not necessary to plant every year, and the same plants yield for 
several years, even if not cut back to the ground at the end of the 
picking season. Practically the only expense of growing cotton in 
Haiti is harvesting the crop and transporting to market, making the 
expense of production so low that even the small return on account 
of inferior quality and low yield nets the farmer an excellent profit* 
At present, that profit seems about to be eliminated by the boll wee- 
vil, but if the parallel of the pink bollworm is any criterium, the 
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appearance of this new pest may merely serve to eliminate the strains 
of native cotton most susceptible to its attack, just a« the advent of 
the pink bollworm eliminated the foreign strains of Brazilian Kid- 
ney, Meade and other imported varieties mingled at that time with 
the Haitian perennial cotton. 

Explanation op Map 

The outline map of the Republic of Haiti is taken from the 
“Carte publi4e par les Preres de 1 ’Instruction Chr4tienne avec ap- 
probation du Departement de I’Instriiction Publique par sa letter en 
date du 9 Oetobre 1931’’. 



Haiti is the western part of the Island of Hispaniola, in the West 
Indies; the eastern part being the Republic of Santo Domingo. To 
tho northwest is the Island of Cuba, fifty miles away ; to the south- 
west is the Island of Jamaica, too far away to be shown. 

The lines marking the dispersion of the boll weevil in Haiti were 
determined by the authors for the years as noted on the map itself. 

The high mountain range which forms the southern peninsula of 
Haiti, locally “Presque Isle”, is connected with the remainder of 
the island by the Plaine de Cul-de-Sac, only a few feet above sea 
leavel north of Port-au-Prince, and considerably below sea level at 
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the lagooiiKS of Lac Abuei and Lac Enriquillo. This mountain range 
is sufficiently broken north of Jacmel to permit passage of a road, 
and it is along this road that the boll weevil gained access to the 
northern plain of Presque Isle. After becoming established north of 
the mountain range, it spread east to Port-au-Prince (1935) and 
TArcahaie (1936), and to the west to Miragoane (1935) and south 
across the mountains along the road to Aquin and Les Cayes. 

The spread of the boll weevil from Gonaives (1933) is presum- 
ably determined by the prevailing winds from the southeast, keep- 
ing it out of the Plaine de TArtibonite, and carrying it northwest 
to Terre Nueve (1936), while commerce is largely responsible for its 
spread along the road east to Ennery (1936) and north to Gros- 
Morne (1936). 



THE DEVELOPMENT OF THE GIANT SURINAM TOAD, 

BIJFO MAUINVB L. 


By Fbancisco SkIn, Jr., Assistant Entomologist, Agricultural Experiment Station, 

Rio Picdras, P. R. 

On April 20, 1934, a strand of the eg^s of the giant Surinam 
toad, Bufo marinus L., was collected in a brook at Alonacillos, liio 
Piedras, Puerto Rico. The strand was found dangling from grass 
stems in swiftly running water, where it presumably had been car- 
ried by the current before becoming entangled in the grass. It was 
carried to' the laboratory and placed in a larger rec'.eptachi of water, 
where all changes could be readily observed. (Pig. 1.) The strand 
was transparent, with segmentation visible at the tips. The black, 
rounded eggs were embedded in the center of this strand. 

On April 21, 1934, tlie eggs hatched, each tadpole pushing its 
way out of the main strand into branches or short lateral tubes. (Fig. 
2, A and B.) The tadpoles later in the day left tin? branch tubes 
but remained attached to them externally. (Pig. 2, C.) 



FIGl. 1. Strand of eggs of the giant Surinam toad, Bufo marinus L. 
FIG. 2. A section of the egg strand showing branches or lateral tubes. 
(A) and (B), the tadpoles stiU inside the tubes; (C), the tadpole outside 
the tube. 

FIG. 3. The tadpoles with weU developed tails clinging to the outside 
of the egg strand. 
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By April 23d, practically all of the tadpoles had become roimded 
and had developed tails, but they still remained attached to the egg- 
strand. (Fig. 3.) Shortly afterwards they abandoned it, dropping 
to the bottom and sides of the glass receptacle. They were fed let- 
tuce, bread crumbs and occasional insects or earthworms, which were 
killed and cut up in small pieces for them. They were extremely 
fond of the earthworms and the bread. Large numbers of them feed- 
ing on a floating piece of bread would often cause it to slowly re- 
volve, as it was pushed around by eager wagging of their tails. 

By June 11th several tadpoles had developed hind legs, and by 
the 20th, two individuals had developed fore legs. One of these still 
had a complete tail, but the tail of the other had already begun to 
shrink and curve downwards between its hind legs. By the next 
day, the tail had become a stump and the toad left the water, being 
at that time only one-quarter of an inch long. From time to time 
during the summer, others became adult, but no record was kept, and 
food was supplied more sparingly. 

On October 3d, 1934, the last tadpole had transformed to adult, 
nearly six months after the eggs were collected. 



-WHAT THE GIANT SUEINAM TOAD, BUFO MAEINVS L., IS 
EATING NOW IN PUERTO RICO 


By Oeoroe N. Wolcott, Entomologist, Agricultural Experiment Station, 

Bio Piedras, P. B. 

In the history of man’s attempts to control pests by the intro- 
duction of some other animal to attack and destroy them are numer- 
ous instances of the later development of less desirable or injurious 
habits by the introduced animal after the numbers of the pest on 
which it is normally supposed to feed have been greatly reduced, and 
its shrinking supply of food must be augmented by the substitution 
of other items, neutral or even beneficial to man, if it is to continue 
to exist in large numbers. Such an eventual result has been pre- 
dicted in the case of the giant Surinam toad, Bufo mariwus L., in 
Puerto Rico. 

Originally introduced in 1920 and 1924 to control white grubs 
in cane fields, it proved so extraordinarily successful within the next 
ten years, because of its decided preference for the adults (May beet- 
les, or “caculos”) of the white grubs, that they have now ceased to 
be of appreciable economic importance in all the more level coastal 
regious where cane is most extensively grown (3). It might pos- 
•sibly be expected that the toads, deprived of their main source of 
food and forced to find new sources or perish, would have already 
begun to be a much less desirable permanent addition to the fauna 
of the Island than when engaged in the elimination of the white grub 
pest. Their present status indicates, however, that such fears were 
<iuite unfounded. Altho not susceptible to statistical proof, it is a 
matter of common observation that toads are much less abundant 
now than a few years ago. 

One possible contributing cause to their present comparative scar- 
«ity is that some insects or other animals already present in Puerto 
Rico before the importation of the toad, and of course quite unac- 
customed to feed upon it or a:flLect it in any way, have gradually 
learned to attack it. One such striking instance is the large number 
of predaceous diving beetle larvae (Dytiscidae), Megadytes giganteus 
Gastelnau, as determined by Dr. S. E. Danforth, which have been 
noted developing recently in a pool only a few weeks previously 
well stocked with tadpoles of Bufo marinus. Presumably the fun- 
damental cause of the scarcity of the toads, however, is lack of food, 
which may either prevent normal reproduction, or cause actual star- 
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vation of toads unable to change their habits and develop a broader 
basis of nourishment. 

For determining whether the Surinam toad has changed its food 
habits in the last few years, the investigations conducted by Mrs. 
Raquel R. Dexter (1) in 1931, when the toad had presumably at- 
tained its maximum abundance in Puerto Rico, are most useful. 
She collected three hundred toads from eighteen localities, all of 
them in the lowlands or cane-producing sections of the Island, where 
the toads were very abundant at that time. The data given by her 
are based on stomach contents examinations, and are expressed in 
percentage of the total bulk of the food there found. Scarabaeid 
beetles, the adults' of white grubs (neutral and non-injurious species, 
as well as the economic pests) she found to constitute 43.3 per cent 
of the total food of the toad at that time; millipeds one-fourth of 
the total, Curculionid weevils one-sixth and mole-crickets or ‘‘chan- 
gas” only one-fortieth. The Seoliid wasj), (\unpsomrris (lon^ata F., 
a parasite on the larvae of the rough black Scaraliaeid beetle, Ligyrm 
tumulosus Burmeister, was found to constitute 5.1 per cent of the 
food of the toad, while the host beetle adult was 12.0 per cent of 
the toad's food. Such intensive consumption of these two insects, 
host and para.site, could not fail to produce decisive results in les- 
sening their numbers, an eventuality which was reported by the pres- 
ent writer (2) in 1934. The iJgyrns grubs are strictly saprophytic, 
and neutral in their relations to the interests of* man, but those of 
the yellow-brown May beetles are the white grubs which were such 
serious pests of sugar-cane and other crops. Their adults formed 
over one-quarter of the food of the toad, and the result soon became- 
obvious to every cane-grower on the Island. Millipeds are most com- 
mon in well-rotted manure or compost heaps, or in old malojillo grass, 
and are of so little direct importance to man that not even estimates 
of their abundance arc available. One of their most annoying habits, 
was to crawl over the concrete porch of a house at the Experiment 
Station in such numbers during wet weather that no sooner were 
they swept away at one end than an equal number had already ap- 
peared at the other. This no longer occurs, and while millipeds can: 
still be found in abundance in suitable locations, they seem much 
less numerous generally. Of all the important items in the food 
of the toad as noted by Mrs. Dexter in 1931, only the common 
Otiorhynchid weevils or “vaquitas”, seem to have decreased slightly, 
if at all, since that time. 
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The toads themselves are so much less numerous than formerly 
that considerably numbers can be observed only in the most favor- 
able locations. A small, sluggish brook runs thru the grounds of ther 
Agricultural Experiment Station at Rio Piedras, and on one side a 
considerable expanse of well-kept lawn rises in gentle slope. Even 
one casually crossing the lawn in the daytime will often note pellets 
of toad excrement on it, especially after two or three rainy nighU 
when the toads have been active. An examination of these pellets 
gives by no means as exact a record of the food habits of the toad 
as would stomach examinations, for some items may be so lightly 
chitinized as to be completely digested. But so many of the normal 
items of the toad’s food are heavily chitinized that their undigested 
remains in the excrement pellets may be taken as a reasonably ac- 
curate indication of the bulk of the food. The results of the examina- 
tions can not be expressed as bulk percentages, ))ut only as numl)ers of 
the insects found. The first collections, made over a year ago at Rio 
Piedras, were few in number, and at the time little regarded, but 
when compared with the much more numerous collections of this 
spring are seen to be surprisingly similar. It should be noted, how- 
ever, that these observations were confined to a single restricted loc- 
ality, and that a somewhat wider range of food might be expected 
if examinations were made from more localities, and at other times 
of year. 

Table No. 1. 

The Contents of the Pellets of Excrement of the Giant Surinam 
Toad, Bttfo marinus L., at Rio Piedras, Puerto Rico, 1935-36. 

14 pellets. May 9, 1935, contained: 

36 black Scarabeid beetles, Parachalepus (Dyscinetus) barbatus P. 

3 large brown May beetles, Phyllophaga (Lachnasterna) portoricen- 

sis Smyth 

2 cucubanos, Pytapnorus lumtnosus Illiger 

1 cockroach, Penpianeta wmencana L. 

1 stone 

5 pellets, Sept.-Oct., 1935, contained: 

21 black Scarabeid beetles, Parachalepsus (Dyscinetus) barbatus P. 

4 common Otiorhynchid weevils, or ^‘vaquitas”, Diapreps abbrevia- 

tus L. 

1 large brown May beetle, Phyllophaga (Lochnosterna) portoricen- 
sis Smyth 

1 blade of grass 
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58 pelelts, April 23-28, 1936, contained: 

118 black Scarabaeid beetles, Parachalepsus (Dyscinetus) harlatus F. 
195 large brown May beetles, Phyllophaga (Lachnosterna) portori- 
censis Smyth 

6 small brown May beetles, Phyllophaga (Lachnosterna) citri 
Smyth 

] rough black Scarabaeid beetle, Ligyrus tumulosus Burmeister 

1 common Otiorynchid weevil, or ‘‘vaquita’^ Diaprepes dbhrevia- 

tus L. 

4 leaves 

2 stones 
1 seed 

12 pellets, collected September 14, 1936, contained; 

54 black Scarabaeid beetles, Parachalepus (Dyscinetus) harlatus F. 

2 large brown May beetles, Phyllophaga (Lachnosterna) portoricen- 

sis Smyth 

3 common large Otiorhynchid weevils, Diapreps abbreviatus L. 

1 large bee ?? 

1 cockroach, near Pycnoscelus 
1 large Pentatomid bug, Nezara viridula L. 

1 large scorpion 

1 milliped 
grass 

vegetable fiber 
mud 

1 pellet, collected September 20, 1936, at.Loiza Aldea, 
in field of young plant cane where changa 
tunnels Avere abundant, contained: 

2 large brown May beetles, Phyllophaga ( Lachnosterna) portoricen- 

sis Smyth 

4 common large Otiorhynchid beetles, Diaprepes abbreviatus L. 

1 pellet, collected October 20, 1936, at Central San Vicente, 
Vega Baja, in field of young ratoon cane, 

‘‘poyaP’ land, contained; 

5 rotten cane stalk weevils, Metamasius hemipterus L. 

2 common large Otiorhynchid beetles, Diaprepes abbreviatus L. 

1 large dark green Cicindelid beetle, Tetracha sobrina infuscata 

Mann. 

2 millipeds 

For instance, the rough black Scarabaeid, Ligyrus tumulosus 
Burmeister, occurs normally in sandy land, and in sandy localities 
doubtless still forms an important item in the food of the toad, to- 
gether with its wasp parasite, Campsomeris dorsata F. On the other 



WHAT THE GIANT SURINAM TOAD IS EATING NOW IN P. R. 


83 


hand, it is quite inexplicable that of the two common small black 
Scarabaeid beetles; Parachalepus (Dyscinetus) barbatus P. and Dys- 
dnetm picipes Burmeister ( (= Z>. trachypygus Burmeister) , only 
one of the latter should be found eaten by the toads in Rio Piedras in 
1935-36, for in past years collections (by entomologists) of both 
species in abundance have been made there as well as in other parts 
of the Island. 

The inclusion of stones and vegetable matter in the excrement of 
the toads was probably accidental, and incidental in obtaining the 
living items in their food. The absence of millipeds is possibly due 
to local scarcity on the lawn, for a single pellet examined in August 
1936, picked up from beside a compost heap containing millipeds, was 
found to contain nothing else but their remains and earth. Of the 
insects other than the Scarabaeid beetles, it is a matter of common 
observation, and great regret, that the cucubano, Pyrophorus lumi- 
nosus Illiger, is so much less common now at Rio Piedras than it 
was before the introduction of the toad. In the mountains of Puerto 
Rico, where toads are noticeably scarce, the cucubano seems to be 
quite as abundant as it ever was. Thus it would appear that the 
cucubano continues to occur in normal abundance in the mountains 
because of the permanent scarcity of the toad there, while in the 
moist lowlands it barely manages to survive. The scarcity of the 
common Otiorhyncid weevil, or “vaquita^^ Diaprepes ahbreviatus L., 
in the pellets of toad excrement examined is accidental, and possibly 
due to a temporary scarcity of the adults at the time the pellets were 
collected, for the insect still seems very abundant, and despite its 
normally aerial and diurnal habits, in previous years was an impor- 
tant item in the food of the toad. 

It would thus appear that, while no decided change in the food 
habits of the toad has occurred in recent j^ears due to the increas- 
ing scarcity of May beetles, the. even greater scarcity of some of the 
other insects and other animals previously eaten makes the trend 
towards an even more exclusive selection of the adults of white grubs 
for its food. Such a statement seems hardly logical, yet the data 
point to no other conclusion. It indicates that the introduction of 
Bufo marimvs into Puerto Rico for the control of white grubs was 
not only an immediate and temporary success, but tends, at least so 
far as the food habits of the toad determine its trend, continually 
to become more effective and more permanent. 
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THE OROANISM CAUSING THE DB7 TOP ROT 
OF SUGAR CANE 


MELViiiiiE T. Ck>OK, Plant Pathologist 
Agricultural Experiment Station, Bio Piedras, Puerto Bieo. 

. This organism and the disease caused by it are very interesting 
because they were not known outside of Puerto Rico * for several 
years following their discovery and because of the problem involved 
in the taxonomy of the organism. 

Matz (10) published the first description of the organism in 1920 
under the name of Plasmodiophora vasculurum. Two years later he 
published a second paper (11) in which he gave additional data. 

Some doubt was cxpres.sed as to the taxonomic position of the 
organism which led the writer to make a study (1) which resulted 
in the transfer of the organism to the genus Lifjniem. Tliis was 
questioned by several workers and especially by Dr. W. R. Ivimey 
Cook of the University of Bristol, England, who started a corre- 
spondence with the author. Finally the author sent a collection of 
material to Dr. Cook of Bristol for studJ^ As a result of these 
studies Dr. Cook decided that the disease was due to Rhizopods and 
prepared a paper (6) in which he described a new genus and two 
species, Amoebosperus vascularum and A. saccharinum. The Avriter 
disEigreed with Dr. \V. R. Ivimey Cook and immediately started a 
series of studies which have been continued to the present time. 
The results of these studies are recorded in this paper. In these 
studies the writer has examined a very large amount of material, 
fresh and in micro-preparations. All stages in the development of 
the organism are found without difficulty except the germination of 
the spores and the zoospore stages. However, sufficient material 
showing these stages was found to satisfy the writer that there is 
but one organism and that it does not belong to Plasmodiophora or 
to the Protozoa. 

The organism passes into the new shoots of the cane as a plas- 
modium. This was demonstrated in fresh material from the field 
and in plants grown in pots in the green house and in water in glass 
cylinders in the laboratory. No stage other than the plasmodium 

* It was found in Venwuela a few yean ago. Probably introduced from Puerto Rioo. 
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was found in these young shoots and this plasmodium was always 
in the tracheary tubes. In the older canes it could be found in the 
other cells. The writer failed to find any nuclei in this plasmodium 
until the formation of the spores as described in the first paper (1). 
The nuclei appear with the formation of the spores (Figs. 1, 2 and 
3) and have very much the same appearance as that stage of 
Woronina polycyatis as figured by Cook and Nicholson in 1933 ( 8 ). 
These plasmodia in the older canes very frequently contain large 
bodies which the writer l)elieves to be resting spores that have not 
germinated (Fig. 2). Dr. W. R. Ivimey Cook calls them empty 
cysts from which the spores have emerged. Tliese resting spores or 
cysts can be found in great numbers and completely filling sections 
of the tracheary tubes. These large spores with very thick walls 
are to be found in the tracheary tubes (Figs. 8x) and sometimes in 
the other cells (Figs. Sy and 16). The writer has observed large 
zoospores in those resting spores (Fig. 6, a, b, c) but has never 
observed the formation of a large number of spores in them as de- 
scribed by Dr. W. R. Tvimey Cook. 

The writer has observed many spores which were variable in size 
and to some extent in form in both tracheary tubes and in the 
surrounding cells (Figs. 8-20). Spores that are fairly uniform in 
size and shape may occupy certain cells while in other cases the 
spores in a cell or tracheary tube may be variable in size. 

The cells, other than these in the tracheary _ tubes that contain 
either plasmodia or spores develop very thick walls (Figs. 8, 10, 
13, 15 and 16). These spores appear to be the same as those which 
W. R. Ivimey Cook designated as cysts. 

A careful study of the work of Matz, W. R. Ivimey Cook and the 
writer shows a very general agreement of some points but different 
interpretations. A comparison of all the studies by these three 
workers, including the data in this paper is as follows: 

All have ageed that the organism lives in the fibro-vascular 
bundles. Matz states that it lives in the annular and spiral trachiedes 
and pitted vessels. The writer found the organism in the tracheary 
tubes, in the surrounding cells of the fibro-vascular bundle and some- 
times in the parenchyma cells, especially in the older canes. In the 
very young canes it was confined to the tracheary tubes. W. R. 
Ivimey Cook reports A. vascularum in the spiral and annular 
tracheids and in the pitted vessels of the vascular bundles, and A. 
saccharinum in some of the cortical cells as well as in the phloem 
and xylem parenchyma but never in the xylem vessels. 
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Both Matz and the writer describe a plasmodium, while W. R. 
Ivimey Cook used the terms amoebae and amoeboid. Matz makes no 
mention of nuclei in the spores but his drawings show them. Both 
the Cooks state definitely that they failed to find nuclei in the spores. 
The writer has examined a large number of plasmodia (W. R. Ivimey 
Cook’s amoeba) and failed to find any evidence of nuclei. However, 
as soon as the plasmodium begins to form spores the nuclei appear 
(Figs. 1 and 2). 

Matz did not succeed in germinating the spores in siigar water, 
cane juice, in fermented cane juice or in several agars. The writer 
germinated many of the large spores, which W. R. Ivimey Cook 
called cysts in sterilized, distilled water. 

The writer reported the formation of germ tubes in these old 
spores in his first paper ])ut no evidence of swarm spores. In liis 
later studios he found these resting spores or cysts could l)o gi.iiii- 
nated in sterilized distilled water. They were mounted in sterilized 
distilled water on slides and kept in moist chambers for one or more 
days. A few I'esting spores which had been kept in this manner 
showed a very slow internal movement as one large zoospore (Pig. 6 a 
and 6 h) sometimes moving in one direction and somctim(‘s in the other. 
In one case a cell wall had been formed and two moving bodies were 
observed (fig. 6 c), one in each cell. In another case three walls were 
formed indicating a (|uadrant (Fig. 6rZ) but ther(' was no internal 
movement. These resting spores developed short germ tubes (Figs. 
6 e and 7 a) by which the zoospores emerged but the writer did not 
ol)sorve the emergence of them. However, many empty spoies with 
open germ tul)es and a few free swimming zoospores were observed. 
The zoospores rotated very slowly and in the same manner as those 
that wore confined to the resting spores (Fig. 7 b), No cilia could 
be seen with a high power, oil immersion lens. Several of these 
zoospores wei*e studied and found to develop a very slowly moving 
amoeboid form (Fig 7 c). It is very evident to the writer tl'.at they 
represent this stage in the life history of the organism in the tracheary 
tubes of the host plant and that they unite to form the plasmodium. 
It is possible that zoospores in wet soil undergo the same transition. 
No nuclei were visible in this stage but the writer did not stain any 
of them. 

A single fiagellate spore was reported in the writer s first paper. 
It was in the tracheary tube in a prepared micro-section. No other? 
have been observed by the writer. Dr. W. R. Ivimey Cook 
reported both amoeboid and flagellate stages. The writer did not 
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observe the formation of a large number of spores such as were 
described by Dr. W. R. Ivimey Cook but the studies of the latter were 
necessarily confined to dead material. Therefore, it was impossible 
for him to make any studies on germination. 

Very large resting spores (W. B. Ivimey Cook's cysts) with thick 
walls are to be found in the tracheary tubes, sometimes filling them for 
a considerable distance (Fig. 8x). They are sometimes found in 
other cells (Figs. 8j/ and 16). 

Matz reports that '^sometimes these vessels were filled with a mass 
of granular protoplasm containing all stages between numerous, small, 
immature, ovate bodies of various sizes and the mature, spherical, 
larger spores". The writer found a variation in size and character 
of spores (Figs. 11 and 12) but believed them to be stages in the 
life history of a single organism. The results of the studies 
recorded in this paper support this opinion. Dr. W. R. Ivimey 
Cook believes them to be stages in the life history of the two dilferent 
organism which he described. Matz does not mentioned nuclei in 
the spores but his drawings show them. Both Dr. W. R. Ivimey 
Cook and the writer found very definite nuclei. 

The writer has observed many spores which were variable in size 
and to some extent in form in both tracheary tubes and in the 
surrounding ceils (Figs. 8-20). Spores that are fairly uniform in 
size and shape may occupy certain cells while in olher cases the 
spores in a cell or tracheary lube may be varialfie in size. 

The spores, other than those in the tracheary lubes that contain 
either piasmoaia or spores, <ievelop very thick walls (Figs. 8, 10, 
13, 15 and 16). 

The plasmodia in the tracheary tubes and cells of other tissues 
had the same general appearance (Figs. 2 and 15). The lajge resting 
spores in the tracheary tubes and in other cells (Fig. 8) had the 
same general appearance and the writer does not believe that they 
were due to dilferent organisms. Large and small sport's were to 
be seen in the tracheary tubes (Figs. 10, 11, 12, 14 and 17) and in 
various other tissues (Figs. 10 and 13). The relationship of these 
large and small spores has not been established and the writer believes 
them to be stages of the one organism. If not, it is very evident that 
two parasites generally occupy the same cells at the same time. 

W. R. Ivimey Cook writing of A. vascularum says: 

^^Germination of the spores is difficult to observe, and the author is not 
c^ain that the following stages form part of the same life-cycle. As far 
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M he can see the spores germinate to produce a small spherical body containing 
« clearly marked nucleus in which there is a vacuole associated with the nucleus. 
Tile protoplasm late becomes more vacuolated as the amoeba grows.” 

In writing of A, succharinum he says: 

”The amoeba finally became surrounded with a cyst wall and the contents 
•divided up into a number of small spherical cells each of which contained a 
snigle nucleus. . . . Fixation must have occurred during the process, since, while 
wome of the spores, remain within the cyst, others have left it. As far as could 
be made out these bodies are provided with an apical flagellum, and at this 
early stage are pyriform in shape, though later they became rounded.” 

Matz in his second paper discribcd a division of spores into two, 
four and sometimes six parts. Dr. W. R. Ivimey Cook described 
a division in both his Amoebosporium saccharinum and his A. vasou- 
larum. The writer found a stage that appeared to be a division of 
the nuclei (Figs. 3 and 4) but failed to follow a life history such as 
that described by Dr. W. R. Ivimey Cook. Dr. W. R. Ivimey Cook 
also speaks of the protoplasm surrounding the empty cysts which "is 
apparently the same as shown in figure 2. In my first paper on 
this subject I described this as a spore which had failed to germinate. 
Since that time I have examined a large number and am inclii'.ed to 
adher to that view. I have never found any of these spores with an 
opening in the wall, unless a germ tube had been formed. 

Dr. W. R. Ivimey Cook speaks of the division of the nucleus in 
these large spores and the formation of a number of small spores. I 
have not been able to confirm his views in either case. The nuclei 
atain readily until the spores are almost mature (Fig. 5) but it is 
practically impossible to stain them in old resting spores (Figs. 2 
and 8). 

Dr. W. R. Ivimey Cook states that his Amoebosporum vascidarum 
is found in the spiral, annular and pitted vessels of the vascular 
bundles and that his A, saccharinum is found in some of the cortical 
cells as well as in the phloem and xylem parenchyma, but never hi 
the xylem vessels. 

I have found what I believe to be one species in both tracheary 
tubes and in the fibrous cells (Figs. 14, 15, 16) and sometimes in the 
parenchyma. Also, I have found small spores in both tracheary 
tubes and in the fibrous cells (Figs. 9, 20). Sometimes I find both 
the large and small spores in the same tracheary tubes (Figs. 10-12) 
and the same in the fibrous cells (Figs. 18-20). I believe them to 
be stages in the life history of a single organism. I cannot hamonizc 
Dr. W. R. Ivimey Cook’s results with my studies on the germination 
of the large spores. However, it should be remembered that Dr. W. 
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R. Ivimey Cook’s studies have been restricted to the material which T 
sent to him while I had the advantage in that I studied fresh material 
throughout the year for several years. 

One point which has not been mentioned in any of the previous 
papers is that when fibrous cells are inhabitated they always develop- 
very thick walls, apparently the result of stimulation (Figs. 8-16), 

Let us now turn our attention to the presence of this organism 
or organisms in the roots. Thus far my studies on this phase of 
the subject have been very limited but it is reasonable to suppose 
that the penetration is through the roots. This has not been observed 
but I have found the plasmodium in the roots, and Matz and the 
writer have found tlie spore stage. 

Method of Infection 

The method by which healthy plants liecome infected with this 
organism has not been definitely determined. Judging from the 
environmental conditions under which infections take place, the life 
history of the organism as traced in this paper and the life history of 
other organisms belonging to the Plasmodiophoraceae we are justified 
in believing that zoospores are formed and that they penetrate the 
roots of healthy canes. This has not been observed but Matz 
reported the finding of the organism in the roots of growing cane 
and the writer has found both the plasmodium and spores in the 
tracheary tubes of the roots. 

The Taxonomic Position of the Fungus 

The taxonomic relationship of this organism presents some rather 
interesting questions. My recent studies convince mo that it doeR 
not belong to the Plasmodiophora or the Protozoa. It does not show 
nuclei in the plasmodium by any of the methods used. It is found 
mostly in the tracheary tubes and it does not cause hypertrophies. 

It differs from the genus Sorosporaera in that it is not restricted 
to the roots but is most prominent in the stems and the sjiores are* 
not collected into hollow masses. 

It differs from the original description of the genus Liqniera in 
that it is not restricted to the roots but is most prominent in the 
stems but it resembles this genus in that it does not produce hyper- 
trophies and in having the spores collected in masses. 

The writer has made a careful study of the literature beginning' 
with 1911 when Maire and Tison (12) erected the genus TAgniera^ 
Th^ey said: 
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^^The difference between the swellings produced by Plasmodiophora Bras- 
sicae and those produced by Sorosphaera Veronic(i€ is that the cells of Veronica 
show towards the end some mitosis that are not accompanied with cell wall for- 
mation, while in the case of cabbage the formation of cell walls follows the 
mitosis to the end. 

‘‘The study of Ligniera throws a new light on the affinities of the Plas- 
modiophoraoeae. The Ligniera are very similar to the Bhisomyxa hypogae Borzi, 
also a non hypertrophiating parasite of the roots of various plants. That 
Rhizomyxa, according to Borzi, (1884) is a complex of various organisms and 
certainly the Ligniera were included in the complex. One of the drawings of 
Borzi represents L. verrucosa (that apparently grows on Trifolium resvpinatum ) j 
other drawings suggest L. radicalis and L. juncA. However, the real Phizomyxa 
hypogae within the narrow limits given by A. Fischer (1892), characterized by 
the presence of zoospores within the thin walls containing several zoospores, such 
zoospores are not present in the Ligniera. The Ligniera are similar to the 
H^’oronina polycyiis Cornu, whose balls of kystes remind one of the balls of spores 
of the L. verrucosa. It is quite possible that the Ligniera are derived from 
organisms similar to the Woronina through the disappearance of the zoosporo- 
cytes. The original of the Pla-smodiophoraceae might be looked for in the 
studies of the Ch3rtri diales. 

“Nemec (1911) just described a Chytridiales of the Woroniaceae group, 
the Sorolpiditm Beta, (13), parasites on the roots of Beta. That Chytridiales 
show plasmodia similar to those of the Ligniera, real zoosporocytes very similar 
to those of the Rhizomyxa. One can observe mitoses of a type similar to those 
of Plasmodiophoraceae. The author confirms our opinion as to the origin of the 
Plasmodiopraceae. They seem to be different from the Woroniaceae through 
the disappearance of the zoosporocytes.^^ 

Maire and Tisoii included in this genus two species which they 
had described, L. verrucosa living in the roots oi* Voronica arveyisis 
and L. radicolis living in the roots ot* Calliirichc siaguoJis. They 
also transferred Sporosphora junci to tliis genus because it caused 
little or no hypertrophy of the roots and because the spores were not 
arranged in any definite system. In the following year Winge (1912) 
transferred Sorosphaera graminis to this genus. 

Schwartz (1914) published a pajier (16) on the Plasmodiophora- 
ceae and their relationship to Mycetozoa and Chytriadiae in which 
he recognized seven genera as follows; 1. Plasmodiophora, 2. Soro- 
sphacra, 3. Teiramyra. 4. SorOdiscas, 3. Molliardia, 6. Spongt^spora 
and 7. Ligniera. Tlie first five cause hypertrophies; the last two 
do not. In plasmodiophora the spores are free: in Sorosphaera they 
are collected into hollow spheres; in Ligniera they are collected into 
masses of varying shapes (e. g. spheres and ellipsoides). 

In his discussion of the genus Ligniera he says, — 

“The genus which is closely allied to Sorosphaera, was formed by Maire 
and Tison to include these members of the Plasmodiophoraceae in which the spore 
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clusters are most usually ellipsoidal and irregular shaped and rarely spherical* 
A common characteristic of the members of this genus is that they do not give 
rise either to hypertrophy of tissue or to nuclear degeneration in the host plant. * ^ 

He also says that all the species of this genus are root parasites 
living in the outer cortex and that the infection is through the root 
hairs. 

W. R. Ivimey Cook (1926) published a paper on the genus 
Ligniera ( 2 ) in which he repeated the description of the genus as 
given by Maire and Tison which is as follows : 

''In cellulis hospitis immutatis parasitans: nec tumoree gignons; schizogina 
reducta; sporae in acer vales variforme conjunctae. ^ ^ 

He says, — 

"The full grown amoeba may be compared with the plasmodium of the 
Mycetozoa, which it resembles very closely. The size of the full-grown amoeba 
Is usually limited by the size of the host cell, though if this cell is very large 
the contents may become exhausted before the amoeba has completely filled it." 

In the summary of this paper he says, — 

"The genus Ligniera is a member of the plasmodiophoraceae, and has many 
points of relationship with the Myeetozoa. It differs from any other member 
of the group in not causing any hypertrophy of the host tissue." 

In 1928 Dr. W. R. Ivimey Cook (3) published' a paper on the 
Metliods of Nuclear Division in the Plasmodiophorales in which he 
said, — 

"The Plasmodiophorales show a great similarity to the Amoeba in their 
methods of nuclear division. They show some similarity to the Myeetozoa in 
their life-history. It is considered probable that the two groups have originated 
from a common ancestor in the evolutionary series from Protomyxa to the Lobosa. 
Owing the presence of Protomitosis it is considered that the Plasmodiophorales 
have become separated before the Myeetozoa were. There is no common grounds 
for considering that the Plasmodiophorales and Chytridiales are closely related; 
the position of the Soroledipium hetae does not support such an assumption." 

Cook and Schewartz (1929) in their paper ( 4 ) on Sorosphaera 
radicate said, — 

"These zoospores however, bear a close resemblance to those previously 
obs^ed in Ligniera jwnci and those described by other workers in the genera 
JSpongospora and Plasmodiophora, 

"It is the structure of .the spore mass which renders this species easily 
diatm^uished from any previously described. In L, junoi and L. verrucosa 
whicir have been known to attack grass roots the spores are not arranged in 
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any definite system, though at times they appear to be grouped in a more or less 
spherical mass. In the genus Sorosphaera, of which only 8. verronicae has been 
described, the spores are arranged in a hollow sphere.” 

W. R. Ivimey Cook (1930) in a paper (6) on Plasmodiophora 
brassicae referred to the transfer of this species from Plasmodiophora 
to Ligniera by the writer of this paper and said, — 

”Cook prefers to place the organiam in the genus Ligniera, because it does 
not cause hypertrophy of the host tissues, but in our opinion (based on the 
two accounts which we have read) there is very little ground on which to refer 
it to either genus.” 

W. R. Ivimey Cook (1933) puldished '‘A monograph of the 
Plasmodiophorales ’ ’ ( 7 ) in which he recognizes six genera: (1) 
Plasmodiophora, (2) Sorosphaera, (3) Sorodiscus, (4) Spongospora, 
(5) Tetramyxa and (6) Ligniera, In his key the first five form a 
group and Ligniera is separated but in his diagram showing the 
phylogeny it is placed as an offshoot or bvanch of Plasmodiophora. 
In his discussion of this genus he says that Fitzpatrick '‘fails to 
recognize the difference between the genera Ligniera and Soros- 
phaera. ^ ’ 

W. R. Ivimey Cook and E. J. Schwarts (1929) published a paper 
( 4 ) on a new species, Sorosphaera radicale in which they said, — 

”This new species seems to indicate that there is a definite relationship be- 
tween the genus Sorosphaera and the genus Ligniera, and that hypertrophy is not 
a feature upon which too much importance must be based. Despite the compara- 
tively close affinity between the two genera, it is a matter of very great dif- 
ficulty to determine which of the two should be considered the more primitive. 
If, as has been pointed out before, spore systems are considered more advanced 
than scattered spor^ then Sorosphaera has been evolved from Ligniera.** 

Fitzpatrick (1930) ( 9 ) recognized but five genera: (1) Plasmo- 
diophora, (2) Tetramyxa, (3) Sorosphaera, (4) Sorodiscus and (5) 
Spongospora. In Plasmodiophora the spores at maturity are not 
united and are free in the host cells. In Sorosphaera the spores are 
united into more or less definite spore balls which are spherical to 
ellipsoidal, hollow and consisting of a peripheral layer of spores 
enclosing a central cavity. He refused to recognize the genus 
Ligniera with the following statement, — 

”A8 the genus Ligniera Maire & Tison was based merely on a host reaction 
the writer is wholly disinclined to accept it as valid. It is clear that two hosts 
may react quite differently to a given parasite, one being stimulated to gall 
formation, while the other is not. It seems best for the present to include 
all the species in Sorosphaera, even though in some the tendency to form definite 
spore balh is much less evident than in the type species S» veronieae Schroter.” 
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A recent paper on this subject is the Taxonomy of the Plasmo- 
diophoraceae by Palm and Burk ( 14 ). Their conclusions are based 
largely on a species of Sorosphaera on Veronica americana collected 
in Colorado. This species showed characters of Sorosphaera, Soro- 
discus, Ligniera, Clathresorus and Spongospora. As a result of 
the studies they have suggested that Spongospora, Ligniera, Soro- 
discus, Ostenfoldiolla, Glathresorus and Membranosorus should be 
made synonyms of Sorosphaera. The careful review that they 
have made of the subject appears to justify their suggestions. Tlie 
writer is very much in sympathy with the suggestion. The organism 
under consideration does not fit exactly into any of the genera of 
Plasmodiophoraceae but it would fit into a genus Sorosphaera 
made to include the genera as suggested by Palm and Burk. The 
writer is of the opinion that this organism should be kei)t in the 
genus Ligniera or that there should be a merging of genera as sug- 
gested by Palm and Burk in which it would become Sorosphaera 
vascularum. 


Economk^ Tmpoktanck 

These studies have not given us as much data on this phase of 
the subject as we expected owing to the fact that we have not had 
the facilities for pursuing this phase of the work. All of the studies 
recorded in this paper have been made at the Experiment Station. 
Our knowledge of this phase of the subject may be summarized as 
follows, — 

(1) It is more severe on some varieties than on others. Tt was 
very severe on D-109, a variety which is no longer in use on tlu; 
island. It stopped the distribution of P. R. 801, a very })romising' 
new variety. Our knowledge of its relationship to other varieties is 
very meager. 

A recent outbreak of the disease on first ratoon of FC 1017 
showed an infection of about 20 per cent. This cane was growing 
in irrigated Vega Baja silt loam which is rather difficult to drain 
and there had been a heavy rainfall over a considerable period of 
time. The same variety growing in easily drained soil did not show 
any symptoms of the disease although it is possible that there may 
have been some infection. 

(2) It is most severe in poorly drained soils. A variety that is 
severely attacked by this organism under these conditions may thrive 
in Wfell drained soil. The cane growing in low areas in a field may 
be severely damaged by this fungus while the surrounding cane of 
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the same variety, but growing on higher land, may appear perfectly 
healthy. Cane growing on the higher levels may appear to bo 
perfectly healthy but a careful examination may reveal the organism 
in some of the plants. On at least two occasions we have found that 
the cane in severely infected plantings was grown from cuttings 
that came from apparently healthy cane on well drained soil which 
upon examination showed the organism. 

(3) The most important method of distribution from place to 
place is in the seed cuttings. It undoubtedly travels through wet 
soil from diseased to healthy plants, probably by zoospores which 
penetrate the roots. 
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Explanation op Figures 

1. Transition from plasmodium to spores. Nuclei appear with 
the formation of spores. (1 & ). 

2. Same. One old spore which did not germinate. The tracheary 
tube was cut oblique. 

3. Cross section of tracheary tube showing formation of spores, 
one large spore which did not germinate, a spore with there nuclei 
which may indicate the formation of a quadrate, and surplus proto- 
plasm. 

4. Spore formation showing formation of quadrates. 

5. Three large spores approaching maturity but both nuclei and 
inner bodies take the stain. 

6. Three large spores kept in distilled water for 24 hours. The 
contents was moving rapidly, a. in one direction, b. in the opposite, 

c. showed a cell division and the contents of both halves were moving, 

d. showed three cell, was apparently a quadrate division, but there 
was no movement of the contents. 

7. Oermination of the re.sting spores by the formation of germ 
tubes and the transition of the zoospores into amoeboid stages. 

8. The tracheary tubes and surroundings cells. Note the large 
spores in the tracheary tubes and in some of the small cells. 

9. Two tracheary tubes. Note large spores in one and small 
epores in the other. Also small spores in small cells. 

10. Tracheary tube surrounded by small cells. Note large and 
small spores in tracheary tube and small spores in surrounding cells. 

11. Large and small spores in a tracheary tube. 

12. Tracheary tube with large and small spores. 

13. Part of tracheary tube and small cells. Both filled with 
small spores. 

14. Two cells among fibrous cells, one with large and one with 
small spores. Note the thick walls. 

15. Three cells among fibrous cells, one with plasmodium and 
two small spores. Note thick walls. 

16. Small cells among fibrous cells, containing large spores. Note 
thick wails. 

17. Three types of spores. The three large spores from one 
tracheary tube. The small spores of two sizes from another. 

18. 19, 20. Large and small spores. Each group from a different 
tracheary tube. 
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OBSERVATIONS ON SOME INSECTS ASSOCIATED 
WITH SXTOABCANE IN PUERTO RICO 

By F. M. Wadley, 

Associate Entomologist, Division of Cereal and Forage Insect Investigations, 
Bureau of Entomology and Plant Quarantine. 

In connection with investigations carried on by the Bureau of 
Entomology and Plant Quarantine in Puerto Rico with special funds 
from August 1935 to June 1936 to obtain information on insects 
which transmit sugarcane diseases, surveys were made to secure data 
on the status and distribution of the insects in and around sugarcane 
fields, with special reference to those forms which feed on the juices 
of plants. The work was headquartered at the Federal Experiment 
Station at Mayagiiez, which cooperated by supplying laboratory and 
other facilities and giving helpful suggestions and advice. This 
paper reports results of these surveys. 

The sugarcane insects of Puerto Rico were listed by D. L. Van 
Dine (10) in 1913, with a review of earlier work. This list was 
supplemented by later observations on cane insects made by Jones 
(4, 6), Smyth (9), Wolcott (12), and Sein (7). Wolcott has pub- 
lished a general list of Puerto Rican insects (15) and a textbook in- 
cluding chapters on cane insects of the West Indies (14). The cane 
insects of Santo Domingo have been listed by Wolcott (13) and those 
of Cuba by Van Dine (11). Insects in relation to cane mosaic in 
Puerto Rico have been discussed by several writers, especially Smyth 
(8). Chardon and Veve (1), and Sem (6). 

In the present survey the greatest attention was paid to those 
sucking insects which might conceivably transmit mosaic disease. 
Three species were noted as occurring regularly on cane, viz, the 
yellow cane aphid, Sipha flava Forbes ; the mealybugs, mostly Tnony- 
ntus sadchari Ckll. ; and the fulgorid Sdccharosydne saccharivora 
Westw. Three additional aphids were carefully observed because 
these were occasionally found on cane or because they were suspected 
of transmitting mosaic disease. These were Aphis maidis Pitch, 
Hysteroneura setariae Thos., and CaroUriada cyperi Ainslie. Other 
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insects were observed incidentally, and observations were made on 
grasses which harbor some of these insects. 

A few ecological details may be recorded for the benefit of those 
not familiar with Puerto Rico. The climate is tropical. The rainy 
season sets in late in the spring in most sections, reaches its height 
late in the summer or early in the fall, and declines late in the 
fall. The winter and early spring months comprise the dry season. 
This year (1935-1936) the drought was unusually pronounced, and 
the rainy season began suddenly at Mayagiiez about May 1 with 
heavy and frequent rains. The north coast shows a moderate rain- 
fall, 50 to 60 inches a year in many places. The interior mountains 
and the east, west, and northeast coasts have a high rainfall, 80 
inches or more. The south coast has a comparatively low rainfall, 
40 inches or less, and here cane is produced under irrigation. Nearly 
all the sugarcane is gro^m on the coastal plain or in valleys reaching 
toward the interior, practically none occurring in the central moun- 
tains. Some of the areas of most intensive cane culture are located 
in the southern irrigated part. The cane is harvested from January 
to May. 

Two systematic extensive surveys of the cane-growing areas of the 
island were made, one in the fall of 1935, the other in the spring 
of 1936, the localities examined being indicated on the map (fig. 1). 
Other field observations were made occasionally, and an intensive 
survey was conducted at the experiment station at Mayagiiez each 
month that other work permitted. 

The Intensive Survey 

The intensive survey at the experiment station included examina- 
tion of cane varieties, grasses, and sedge. Six cane varieties, of some 
commercial importance, were growing in large replicated plats, and 
these were observed regularly; these were POJ 2878, M 28, M 63, 
PC 916, PR 803, and PR 807. Some small areas of old and new 
varieties were also available. Various grasses, Panicum hariiTtode, 
Syntherisma, Capnold, Echinochloa colonum, Eleusine indica, An~ 
dropogon vipgutus (tent, det.), and Cy perns rotnndns (a sedge), were 
common not only at Mayagiiez but all over the island; while some 
other grasses occur but are less common. Com is found growing at 
the experiment station at most times of the year. Over most of the 
island it is grown in small fields in either spring or fall. A small 
plot of sorghum grew at the experiment station, but this species is 
rare on the island. 

The most noteworthy results of this survey are shown in table I. 
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The results of the survey on a number of cane varieties were 
recorded separately, but these details are omitted for the sake of 
brevity. Only a few varietal differences were encountered. The cane 
variety POJ 2878 had heavier mealybug infestations than other va- 
rieties, PR 803 showed somewhat greater populations of Sipha flava 
than others, and the unimportant variety M 505 was outstandingly 
susceptible to Sipha flava. 

Mosaic disease was not an important factor around MayagiieZi 
since nearly all cane grown there was of highly resistant varieties. 
The few small areas of susceptible varieties seen were considerably 
infected, and mosaic-like symptoms were noted on crabgrass and 
sorghum. Sugarcane borers (Diairaea sp.) were present at all times, 
but onty in moderate numbers; the variety PR 807 was most con- 
sistently infested. 

Mealybugs (Trionymus Mcchari) seemed rather scarce on young 
cane, and were difficult to find without uprooting the plants. On 
older cane they were more numerous and located higher on the 
plants, under the sheaths. Dead mealybugs covered with fungus 
were sometimes seen, especially in rainy weather. T. sacchari was 
also found on sorghum. Another mealybug, Pseudococcus brevipes 
Ckll., was seen occasionally on crowns of Panicum barhinode, Eleusine 
indica and Cypems, and once on corn. Root insects were not in- 
cluded in the survey. 

In addition to these records, Aphis maddis was seen occasionally 
on untasseled corn, a few times on Coix lachrymor-jobi, Pennisetum 
purpureum, and Oynerium sagitiatum, and once on Chaetochloa setosa 
and Cyperus. Only migrants of this aphid were seen on cane in the 
field, though at one time a colony occurred in a cage. The species 
was usually found on heads or terminals of plants, but sometimes on 
the leaves. It was found in greater numbers in cages or sheltered 
places than in the open. When numerous, A. maidis was attacked 
by parasites and predators. Parasites reared included Lysiphlebus 
testaceipes Cress., Pachyneuron siphonophorae Ashm., and Tetras- 
tichus marylaThdensis Gir. Predators included coccinellids and 
syrphids. 

Hysteroneura setariae was found in small numbers a few times 
on Paspalum conjugatum, P. paivicndiatimi (tent, det.), Capriola 
-dactylon, Pamcum reptans (tent, det.), Andropogon virgaius (tent, 
det.). SporoboVus virgimcus (tent, det.), and Oynerium sagiU 
tatum. It was nearly always found on the heads of grasses, al- 
though sometimes stems or leaves were colonized, especially on Eleu- 
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sine. Colonies occurred on cane (on the auricle) in southern Puerto 
Rico, but not at Mayagiiez. When abundant, this aphid was at- 
tacked by parasites, predators, and under damp conditions by a 
fungus (Acrostdl^igmus aphidum Oud.) Parasites reared included 
Lysiphlehus testaceipes, Pachyneuron siphonophorae, and Aphtden^- 
syrtus aphidivoms Mayr. 

Sipha ftava occurred on the leaves of its food plants, a reddish 
discoloration being associated with its feeding. Besides the plants 
noted in table I it was found a few times on Panicum barbinode, P. 
maximum, Eleusine indica, Echinochloa colonum, Paspalum conju-- 
gattcm, and P. paniculatum (tent, det.), and one migrant was ob- 
served on corn. The species occurred on grasses in small numbers, 
but sometimes became numerous and injurious on sugarcane, 400 in- 
dividuals once having been found on a single leaf. It was attacked 
by predators and a fungus (Acrostalagmus), but parasites were not 
seen in this work. Predators observed were a few syrphids and 
some coccinellids, including Cycloneda Scmguinea L. and a small 
black species. 

Ccurolinaia cyperi was seen only on Cyperus, usually in small 
numbers, and no insect enemies were observed. Saccharosydne sac- 
charivora was usually seen only on cane, but was once swept from 
grass, mostly Panicicm barbinode. 

Numerous other insects were encountered. Several aphid mi- 
grants, not yet determined, occurred on cane in May; some seemed 
to be from nearby citrus. Leafhoppers and fulgorids were frequently 
found on cane and grasses, but seemed in most cases to be transients. 
Cicadella similis Walker on Panicum barbinode and other grasses, 
Delphacodes sp. on Echinochloa colonum, Peregrinus maidis Ashm. 
on corn, and Pha^iocephalus cubanus Myers on cane were especially 
noted. Nesostelus incisus Mats, was swept from grass, mostly P. 
barbinode; Typhlocybella minima Bak. and Empoasca sp. were swept 
from Bradbury a; and Empoasca from indigo. Chinch bugs {Blis- 
sus leucopterus var. insulcms Barber) occurred on grasses a few times. 
Ants, principally the fire ant, attended aphids, and were especially 
active around mealybugs. Snout beetles, caterpillars, scales, psocids, 
thrips, mites, and other organisms were noted in small numbers. 
Chirotrips mexicanus Crawf. was repeatedly noted in heads of Elevr 
sine indica. 

Aphids were determined by P. W. Mason, mealybugs by Harold 
Morrison, aphid parasites by A. B. Gahan, leafhoppers and fulgorids 
by P. W. Oman and H. L. Dozier, thrips by J. C. Crawford, and the 
fungus by Vera K, Charles. 
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The Extensive Survey 

The first extensive survey was conducted in September and Octo- 
ber 1935, late in the rainy season. The cane at this time was of 
medium to large growth. A field was selected at random in each of 
the 34 localities marked on the map (fig. 1). In each field 100 stalks 
were examined in 5 samples of 20 each, well distributed through the 
field. The results appear in Table II. 

Insects were found much as recorded for the intensive survey. 
The borer Diatraea saccharalis P. was widespead and often injurious ; 
it seemed somewhat more numerous in the south than elsewhere. 
Hysteroneura setariae occurred on Eleusine near Aguadilla, Rio 
Grande, Naguabo, Fajardo, Patillas, and on Gynerium at Gudnica. 
Aphis maidis occurred in small numbers on Pamci(/tn barbinode near 
Isabela, Guayama, Naguabo, Fajardo; on Gynerium at Guanica; on 
corn near Loiza, Fajardo, Hatillo, Arecibo, Naguabo, Dorado, Isa- 
bela, and Juana Diaz; and on Pennisetum (elephant grass) near 
San German. Sipha flava was recorded once on corn, once on crab- 
grass, and once on an unknown grass. 

The second extensive survey was conducted in March and April 
1936, toward the end of an unusually severe dry season. Some 
fields were still unharvested, with stalks of large growth and dry 
lower leaves (classes as ‘Uarge^^ in Table III). Some were fall- 
planted, of medium growth (rather large when irrigated, as in the 
south). Some were of ne^v ratoon growth and rather small. Sampling 
w^as conducted as in the fall survey and approximately the same 
localities were selected, except that the one in San Sebastian and 
one in Cabo Rojo were omitted. The results appear in Table III. 

Other insects were noted much as in the fall survey and the in- 
tensive survey. Diatraea saccharalis was widespread and somewhat 
injurious in places. It was more abundant in southern Puerto Rico 
and less abundant on the west coast than elsewhere. Little difference 
in its numbers could be noted between varieties or seasons. Chinch 
bugs were found once on a single stalk of cane at Humacao. 

Aphids found on nearby plants included Aphis ma/idis on com 
at San Germ&n and on Paivicum barbinode at Guanica, Caguas, and 
Guayama. Hysteroneura setariae occurred on Eleusine at Carolina^ 
Yabucoa, Guayama, Santa Isabel, and San Lorenzo; and on P. 
barbinode at Rincon, Arecibo, and Yabucoa. Carolinaia occurred on 
Cyperus rotundus near Arecibo, Dorado, Ponce, Penuelas, Yauco, and 
San Lorenzo. 
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Discussion 

Mealybugs, often in large numbers, were found wherever search 
was made on cane. Wet weather appears to be unfavorable to them. 
The mealybugs are hard to find on young, small cane, but they seem 
to be come very abundant on cane that is old and has nearly stopped 
growing. Hence they are numerous in unharvested fields in the dry 
season. They were somewhat more numerous on POJ 2878 than on 
other varieties. While these insects do not receive much considera- 
tion, they may cause more injury than is generally suspected. Their 
work is not conspicuous. 

Sipha flava was also widespread, and in the spring was somewhat 
more numerous in western Puerto Rico than in other parts of the 
island. It became more abundant in dry w^eather, but wet weather 
was not unfavorable enough to keep it from maintaining numerous 
small colonies. It became locally injurious near Cabo Rojo follow- 
ing a short dry spell in August 1935 and was somewhat injurious 
over wide areas in the spring of 1936. It seemed to favor certain 
varieties, but little preference was shown among the more important 
ones. It appears to be among the minor problems of cane growing. 

Siiccharosydne saccharivora was widely present, but nearly always 
in small numbers. In the fall it was less abundant in the dry south- 
coast country than elsewhere, and in the spring it was generally 
less abundant than in the fall. Thus on the whole it seems that dry 
conditions were not favorable; but in the one field, where it was 
very abundant, dry conditions prevailed (Table HI, Manati). It did 
not appear to do much injury. 

Aphis maidis was more abundant in the rainy than in the dry 
season. This may be ascribed to the better condition of the food 
plants. It was seldom found on cane. It was present on some 
grasses in widely scattered localities, but only in small numbers. 
Sorghum is a favorable but rare host. The only host that supported 
large populations over any considerable area was tasseled corn. Ac- 
cording to observations of Mr. B. A. App and the writer, Aphig 
maidis occurred on corn all over the island, but corn was not abun- 
dant in the areas of the south and east coasts, where cane is grown 
as the almost exclusive crop. Com was found growing close to eane 
most often in areas of diversified farming. 

Hysteroneura setariae occurred in small to moderate numbem on 
grasses all over Puerto Rico, and in limited numbers on cane (BIl 
10-12) along the south coast. It was rarely seen on cane elsewhere 
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The colonies on cane were on the auricles, as has been observed in 
Louisiana. It was not seen on BH 10-12 in sections other than the 
south coast, and was once observed in the southern region in a field 
of SC 12-4. Hence the difference in distribution seems to be re- 
gional rather than varietal and may be ascribed to low rainfall and 
the favorable growth of irrigated cane. The species was much more 
abundant in dry than in rainy weather. 

Carolinaia cyperi was found in a number of places in small or 
moderate numbers, and was seen only on the common sedge, Cy perns 
rotundus. It was more abundant in dry than in rainy weather, ex- 
cept when its food plant was injured by drought. It persisted at 
some points in the dry region in May, after rains had set in at Maya- 
giiez and it could no longer be found there. ' 

Tables II and III show the susceptibilty of the cane varieties SC 
12-4 and BH 10-12 to mosaic, and its almost complete absence in 
other important varieties. The resistant varieties have almost en- 
tirely replaced the susceptible ones in the west, and have largely re- 
placed them on the north coast and in interior valleys. In the south 
and east BH 10-12 is still widely planted. Jensen (3) finds that 
the spread of mosaic disease is rapid in the west, north, and interior 
and slower in the south. He observes that it is more rapid near 
hills and pastures and less rapid near the sea and in areas solidly 
planted to cane. In the areas of rapid spread, fields of susceptible 
varieties are often heavily infected, though control by rogiling some- 
times gives fair results. In areas of slow spread control by roguing 
is usually successful, though infected fields occur. 

The areas of slow or rapid spread must be marked by scarcity 
or abundance of vectors, respectively. Mealybugs are numerous in 
both areas, and hence do not seem likely to be a vector; the same is 
true, to an extent, of Sacchawsydne saccharivora. The yellow aphid 
Sipha flava also occurs throughout the island and experiments in 
transmission with this aphid under this project have been negative. 
In the same experiments Hysteroneura setariae and Carolincuia cyperi 
have shown ability to transmit mosaic. It is doubtful whether they 
are of much importance in field transmission, because they are at 
least as numerous in areas of slow spread as in areas of rapid spredd. 
Aphis maddis seems more likely to be important in field transmis- 
sion, because of the evidences mentioned of its greater abundance in 
the areas of rapid mosaic spread in the west, north, and interior 
than in the areas of slow spread. Another possibility in field trans- 
mission is that aphids having no association with grasses might trans^ 
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mit mosaic by temporary feeding on cane in the course of migration. 
A situation of this sort was found in connection with a disease of 
onion (Drake, Harris, and Tate (2)). Such aphids have been taken 
on cane at Mayagiiez, and in one case positive transmission was 
secured with a species not normally found on grasses. Rapid mosaic 
spread shows a strong association with diversified plant growth, 
which is probably accompanied by an abundance of vectors. 

Summary 

Sur\^ey work in 1935—86 on sugarcane insects of Puerto Rico, 
especially those which may transmit mosaic disease, is described. 
Previous work is cited; climate, geography, and methods are outlined 
briefly. 

Aphis mmdis was found to be rather abundant on tasseled corn, 
sparingly present on several grasses, and scarce on cane. Hystero- 
neura setariae was moderately abundant on some grasses, occasional 
on cane along the south coast, and rare on cane elsewhere. Hipha 
flava was widespread on cane, sometimes injurious, and small num- 
bers occurred on grasses. Carolinaia cyperi was found in moderate 
numbers on a sedge. A, maidis was most numerous in the rainy 
season, the other three in the dry season. Mealybugs were numerous, 
especially on mature cane. Saccharosydne saccharivora was wide- 
spread but seldom numerous on cane. Some minor insect notes are 
recorded. 

Aphis mcbidis seems likely to be important in mosaic dissemina- 
tion, because more abundant in areas of rapid than of slow spread. 
Hysteronera and Carolinaia seem less likely to be important, and the 
other insects named seem unlikely to be implicated at all. Some 
aphids not breeding on grasses may be important. 
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NOTES ON THE CHANOA, OB WEST INDIAN MOLE 
CRICKET, IN PUERTO RICO IN 1935 AND 1936 

By A. H. Madden, Junior Entomologisty 
Division of Truck Crop and Garden Insect Investigations, Bureau of Entomology 
and Plant Quarantine, United States Department of Agriculture 

Introduction 

A study of the changa {Scapterisciis vicinus Scudd.) was con- 
ducted in Puerto Rico in 1935 and 1936 by the Bureau of Entomology 
and Plant Quarantine, United States Department of Agriculture, in 
cooperation with the Puerto Rico Agricultural Experiment Station 
at Mayagiiez. During this period changa damage was apparently not 
so severe as it has been in the past, according to the observations 
of previous workers. This was perhaps partly due to the severe 
drought which extended over practically the entire Island during 
part of this period, for although this drouglit occurred during the 
normal dry season it exceeded in severity those of all previous Weather 
Bureau records covering a period of 25 years. Under such condi- 
tions changa damage is normally much less severe. 

Sugarcane comprises approximately 35 percent of the entire mar- 
ketable crops produced on the Island and a much larger proportion 
of the crops susceptible to changa damage. Although repeated ob* 
servations were made in the sugarcane fields over the entire Island,, 
however, in only a few instances was any appreciable changa damage- 
noted. Damage to coffee, the second largest crop, was limited to a 
few slight infestations occurring in seedling beds. Tobacco, ranking 
third as an economic crop, is considered one of the favorite host 
plants of the changa, but there was no important damage to this 
crop, and the heaviest infestation was tliat observed in a small field 
of approximately three-fourths of an acre in which 10 percent of the 
plants had been destroyed. The only cases of severe damage were 
confined to minor crops such as sweet corn and vegetables, several 
cases having been observed in which from 50 to 98 percent of the 
crop was destroyed. In practically all of these cases, however, the 
planting did not exceed 1 acre and the resulting commercial loss was 
therefore relatively slight. 

A part of the popular belief existing on the Island concerning 
the seriousness of the changa problem is doubtless due to the fact 
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that a considerable amount of damage caused by other insects is at- 
tributed to the changa. Damage by white grubs and cutworms is 
often confused with changa damage, and cases have come to the 
writer’s attention in which chinch bugs, millipedes, and even fungus 
diseases, were causing the reputed changa injury. 

Distribution 

Distribution limited to definite areas of the Island , — One of the 
main purposes of this project was to determine the limits of distribu- 
tion of the changa on the Island. This was accomplished by making 
extensive surveys over practically the entire area. This insect was 
found to occur in the following localities: Aguirre, Anasco, Arecibo, 
Arroyo, Bejuco, Cabo Rojo, Caguas, Carolina, Cayey, Coroeal, Flo- 
rida, Guayama, Hormigueros, Humacao, Isabela, Lajas, Las Marias, 
Loiza, Maleza Baja, Maricao, Mayagiiez, Pueblo Viejo, Rio Piedras, 
Quebradillas, and Yabucoa. Since practically all of these points are 
around the coast or within the interior river valleys, the observations 
indicate that the distribution of this insect is limited to such areas. 
Other workers on the changa in Puerto Rico have reached similar 
conclusions. 

Type of soil the chief factor limiting distribution , — Such factors 
as elevation, temperature, and distribution of host plants appear to 
have little or no effect on distribution. Abundance of rainfall seems 
to be of some importance, there being apparently more changas in 
the areas receiving the greatest amounts of precipitation. The chief 
factor limiting distribution is undoubtedly the type of soil. Dis- 
tribution is quite definitely limited to light-textured, sandy soils. 
These soils are particularly adapted to the burrowng activities of the 
changa and thus afford the most suitable environment. In heavy 
clay soils, the insect is either very rare or entirely absent. Unfor- 
tunately, soils best suited to the growing of vegetables and similar 
crops are the only soils inhabited to any great extent by the changa; 
consequently damage to such crops is particularly heavy unless con- 
trol measures are employed. 

Host Plants 

The changa feeds upon a wide range of host plants. Feeding has 
been observed by the writer on the following: Basil {Odmum basili- 
cum), bean, cabbage, coffee seedlings, young cotton plants, cucumber, 
eggplant, sweetpotato, tobacco, and various grasses. Only plants 
showing visible evidence of feeding on the stem at the crown were 
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included in this list. Severe injury is caused in this manner and 
usually results in the destruction of the plant. Other workers on the 
Island report the changa as feeding upon the following, in addition 
to the plants in the foregoing list: Cantaloup, collard, onion, pea, 
rape, rice, turnip, Colsus spp., and Livingstonia spp. In fact, almost 
any young plant may serve as food, although plants having a poison- 
ous or acrid sap are said to be avoided. 

The writer’s cage studies and field observations have shown that 
the changa feeds also to a considerable extent on decomposing organic 
matter in the soil, and it has been found that it feeds upon its own 
and other species of insects. 

Damage 

Damage to plants by the changa results mainly from its feeding 
activities, but some damage results from the uprooting of the seedling 
plants caused by movements of the changa through the soil. Feed- 
ing is confined entirely to the roots and stems, usually at the crown 
in the latter case. Stems are either completely severed or are so 
badly gnawed that they are no longer able to support the weight 
of the plant. Obviously, the greatest amount of damage results from 
this type of feeding, since injury to the stem usually causes the 
loss of the entire plant. 

The greatest damage normally occurs after heavy rains or after 
the soil has been moistened by irrigation. This is because the changa 
is active at the surface only when the soil is sufficiently softened by 
moisture to permit such activity, and it is at such times that feeding 
upon stems occurs. Since feeding on the roots of plants produces 
little appreciable damage, it is apparent that the most injury can 
take place only under the above conditions. In general, the greatest 
amount of damage may be expected during the rainy season. 

Natural Enemies op the Changa 

A number of native birds are known to be of value in preying 
upon the changa. These have been recorded by Wetmore (U. S. 
Dept. Agr. Bui. 326, 1916). The more important of these are listed 
here in the order of their importance: 

Martinete, or green Cuban heron (Butorides virescens ma^ulatus) 
Palc6n, or Puerto Rico sparrow (Falco sparverius loquacvlus) 

hawk 

Playero, or Antillean killdeer (Oxyechus vociferus rubidus) 
“Putilla, or spotted sandpiper (Actitis macvlaria) 



118 THE JOURNAL OP AGRICULTURE OP THE UNIVERSITY OP P. R. 

Garza, or little blue heron (Florida caerulea) 

Judio, or smooth-billed ani (Crotophaga ani) 

Ruiseiior, or Jamaican mocking- (Mimiis polyglottos orpheus) 
bird . 

Clerigo, or Puerto Rico petchary (Tolmarchus taylort) 

Pitirre, or gray kingbird (Tyranuus dowiiuiceusis domifti' 

censis) 

Jui, or Antillean flycatcher (Myiarchits antUlarum) 

Garzon bianco, or American egret (Casmerodius albus) 

These birds should receive every possible protection. 

A few minor enemies, such as ants, spiders, and lizards, have been 
recorded, but these are relatively unimportant. 

Observations have been made which indicate that the giant toad 
{Bufo marinus) is an important enemy of the changa. This animal 
was first introduced into the Island in 1920 and it appears to have 
been playing a considerable part in the control of the changa since 
that lime. An examination of the stomachs of a small number of 
these toads during the latter part of 1935 revealed that the changa 
comprised about 15 percent of the stomach contents. This, however, 
is probably not a true indication of the extent to which they are 
preyed upon by the toad, because, o^ving to the dry condition of the 
soil, changas were not very plentiful at the time. 

Good Control by PoironeId Baits 

Satisfactory control of the changa can be obtained by the use of 
poisoned baits. The bait formulated by Crossman and Wolcott in 
1915 is extensively used on the Island and is fairly efficient. It con- 
sists of a mixture of paris green and flour, the proportion of paris 
green being from 3 to 10 percent of the total mixture. Three percent 
of paris green is usually sufficient. 

The bait should be broadcast over the field at the rate of 300 
pounds per acre about one week before planting. This should be 
done as late in the afternoon as possible, preferably after a rain, 
since the best results are obtained when the surface of the soil is 
wet. In cases of severe infestation a second application may be neces- 
sary, and this also should be made prior to planting, since it is very 
difficult to apply this bait broadcast in a field containing growing 
plants and avoid burning them. The bait may also be applied around 
individual plants. In this case, shallow trenches are first made 
around each plant and a small quantity of bait is placed around the 
bottom of each trench. Applications of this type require only about 
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150 pounds of bait per acre, but all other conditions mentioned above 
should be observed. 

Some work was completed which indicated that the substitution 
of wheat bran for flour increased the efficiency of the bait. This 
should first be mixed thoroughly with the paris green and then the 
mixture should be moistened with water until a handful of the 
mixture will no longer fall apart or break up after being compressed, 
but not enough water should be added so that any moisture can be 
extracted in this way. Applications can be made in the same manner 
as described above. 

Otjier Methods of Chemical Control of Some Value 

Tt was found that a mixture of 8 ounces of py rethrum powder 
to 2 gallons of water, when poured over the surface of the soil, kills 
tlie changas immediately below the surface. This method of control 
should be used only when the soil is wet; and since the cost of the 
material is high, its use is restricted to special cases where the cost 
is justifiable. 

A strong solution of blue soap (the common laundry soap obtain- 
able anywhere on the Island) and Avater Avhen used as above is of 
considerable effectiveness. This mixture should be poured into in- 
dividual burrows if possible, Tt should be applied at an early hour 
in the morning when the changas are near the surface in the fresh 
burrows made the preceding night. All changes driven to the sur- 
face may be readily collected and killed. With this treatment killing 
is necessary since the action of the soap and Avater renders the mole 
crickets inactive for only a short time. 
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Summary 

Distribution of the changa is limited to the coast and to the in- 
terior river valleys of the Island. Type of soil is the chief factor 
limiting distribution. 

A wide variety of host plants are attacked, but a slight preference 
appears to be shown for certain plants. 

The main damage results from feeding, which is confined to the 
roots and stems of plants. The greatest damage occurs when the 
surface of the soil is wet. 

Few, if any, important natural enemies of the changa, other than 
birds, are native to the island, although the introduced giant toad 
seems to be proving a valuable aid in control. 

Poisoned baits afford a satisfactory means of control, and other 
means of chemical control may be employed. 



DESCRIPTIONS OF MISCELLANEOUS CHALOIDOID 
PARASITES FROM PUERTO RICO. 
(HYMENOPTERA) 

By Hekbeet L. Dozier, Associate Entomologist, 

Bureau of Entomology & Plant Quarantine, United States 
Department of Agriculture 

During the course of recent entomological investigations in Puerto 
Rico advantage was taken of the opportunity to collect for study 
certain groups of small chalcid wasps. The present paper gives 
descriptions of thirteen new species from Puerto Rico, together with 
three additional species from other localities. Rearing records of 
four previously described but little known encyrtids are also given. 
Most of the parasites treated in this paper are either coccid-inhabiting 
or parasitic in the eggs of other insects. One is an important larval 
parasite of the Cuban laurel thrips, Gynuikothrips uzeli (Zimm.)* 

Family Encyrtidae 

Leptomastidea antiUicola, new species 

Easily distinguished from all described members of the genus 
by the difference in wing markings and male genitalia. 

Male. — Length, exclusive of oedeagus, 1.075 mm., expanse 2.137 mm., great- 
est width of forewing 0.358 mm. 

General color yellowish, the head and prescutum a soiled orange, the pronotum 
fuscous; the scutellum, metanotum, propodeum, and abdomen embrowned. Eyes 
greenish. Antennae brown, the scape paler along inner margin at base. Fore- 
wings hyaline, with the marginal vein and the stigma brown, and a short, prom- 
inent, oblique brown vitta extending from the marginal vein basally but not 
reaching the posterior margin; an irregular fuscous clouding extending across 
the apex and following around the posterior margin for over half its length. 
Legs a soiled testaceous, the posterior ones distinctly darker. 

Head slightly narrower than the thorax. Frontovertex appearing polyg- 
onally reticulate under high magnification. Eyes prominent, distinctly hairy. 
Antennae slightly longer than the body, the scape and pedicel reticulated; the 
scape slightly compressed, almost four times as long as wide, greatest width 
at the middle; pedicel short, only a fourth as long as the scape, narrowed 
at base; funicle with verticillate whorls of long cilia, joints 3-6 provided with 
inconspicuous longitudinal sensoria; first funicle joint slightly longer than the 
others, but distinctly shorter than the club. Pronotum very short. Prescutum 
rather short, nearly two and a half times as wide as long, covered with numerous 
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black setae. Scutellum triangular, rounded at apex, provided with strong setae, 
and appearing scaly reticulate under high magnification. Forewings compara- 
tively broad, measuring 0.860 mm. in length by 0.359 mm. in width, densely 
•ciliate except for a somewhat oval and oblique bare area beneath the marginal 
Tein. Abdomen subovate, slightly longer than the thorax. Male genitalia long 
and slender, without lateral process; claspers with a pair of short, small spines. 

Female. — Unknown. 

Type. — Cat. No. 51762, U. S. National Museum. 

Described from a single male reared by Dr. M. R. Smith from 
Pseudococcus virgatus on foliage of ‘‘Guaba’’, Inga inga, in coffee 
grove of the University of Puerto Rico Demonstration Farm at San 
Sebastian, P. R., May 12, 1936. 

Anagyrus similis, new species 

In general appearance and antennal coloration this species is 
close to Anagyrus coccidivorus Dozier and A. suhalbijoes Ishii but is 
differentiated fix)m those at once by its black head, pronotum, and 
present mu. 

Female. — Length 1.46-1.58 mm., expanse 2.27-2.44 mm., greatest width of 
forewing 0.35-0.37 mm. Head opaque black; pronotum and presciitum black, 
the remainder of the thorax a soiled orange. Antennae white, the basal half 
of the pedicel and the entire first funicle joint black and the scape black, marked 
wdth a conspicuous pale area occupying the distal fourth, this pale area yellowish 
on the dorsal half and clear transparent on the ventral half. Abdomen light 
brown; the legs a soiled testaceous-yellow. 

Eyes covered with numerous short, erect, dark, setae. Mandibles bidentate, 
the lower tooth smaller. Antennae very long and slender, 0.90 mm. in length, 
covered with numerous short hairs, the scape conspicuously widened or foliaceous, 
twice as long as greatest width, covered with numerous strong setae, particularly 
prominent over the pale distal area; funicle joints distinctly longer than wide, 
funicle 1 the longest funicle joint and subequal to the pedicel in length ; funicles 
2-4 subequal in length and very slightly longer than funicles 5 and C. Fore- 
wings 1.00 mm. in length and 0.37 mm. in width, rather uniformly ciliated ex- 
cept the oblique hairless streak. Abdomen distinctly longer than the thorax, 
narrowed to the tip, the ovipositor hidden. 

Male. — Unknown. 

Type. — Cat. No. 51742, U. S. National Museum. 

Described from the type female taken by the writer sweeping 
roadside grass and vegetation at Santa Isabel, P. R., Aug. 16, 1935 ; 
a paratype female taken sw‘eeping grass on dry pastured slopes near 
San German, P. R., November 26, 1935 ; and a paratype female taken 
sweeping ‘ ‘ grama grass, Paspalum sp., at Lake Gudnica, P. R., 
June 30, 1936. The type female and paratype female from San 
Germfin, P. R., are deposited in the U. S. National Museum. 
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Anagjmis graminicolens, new species 

A species easily recognized by its long, prominently protruded, 
dark ovipositor, and very conspicuous black and white antennae. 

Female. — ^Length, including ovipositor, 2.15 mm., expanse 2.75 mm., greatest 
width of forewing 0.372 mm. General color a soiled brownish-orange, the head 
black, the pronotum and mesoscutum black, the scutellum .distinctly orange; 
antennae black except the conspicuously white distal third of the pedicel, second 
and sixth funicle joints, and entire club; the scape deep black with a transverse 
conspicuous clear white area near its tip; legs soiled yellowish-orange, ovipositor 
sheaths black. 

Rather elongate in general appearance owing to the very long, prominently 
protruded ovipositor, the wcll-tapercd abdomen, and the long, slender antennae. 
Eyes with rather sparse, short, pale setae. Antennae very long and slender, 
l.Ofi mm. in length, covered with numerous short hairs; the scape conspicuously 
dilated below or foliaccous, three times as long as greatest width, with three 
very strong setae present at edge of the transparent clear area; first funi- 
cle distinctly the longest funicle joint, nearly twice as long as the pedicel; 
funicle 2 very slightly longer than funicles 3, 4, and 5, which are subequal in 
length and width ; funicle 6 slightly shorter and wider. Darker portions of 
the body appearing under high magnification in balsam mounts to be minutely 
but distinctly reticulate. Forewings 1.15 mm. in length and 0.372 mm. in wiuth, 
rather uniformly ciliated except for the oblique hairless streak. Both thorax 
and abdomen rather elongate, the latter about a third longer than the thorax, 
tapered to the prominently protruded ovipositor, wdiich extends for a length of 
about 0.83 mm. beyond the tip of the abdomen. 

IMale, — ^TTiiknown. 

Type. — Cat. No. 51743, TT. S. National Miisenm. 

Described from the type female taken by writer sweeping grass and 
low weeds in beach association, Mani Beach, P. R.. August 11, 1935, 
and a series of 47 paratype females taken sweeping ‘‘grama” grass, 
PaspaJinn sp., in open pasture at Lake Guanica, June 30, 1936. Type 
female and two paratype females, mounted in balsam on individual 
slides, together with six paratype females preserved dry and sixteen 
paratype females in alcohol, are deposited in the U. S. National 
Museum. The species will undoubtedly prove to be a primary para- 
site of a grass-feeding mealybug, when its biology is known. 

Homalopoda cristata Howard 

Howard, Journ. Linn. Soc. London, Zool., 25, p. 91, 1894. 

This species was originally described from a single female from 
St. Vincent. A female, reared by the writer from Ceroplastes gigan- 
teus Dozier on Ficus ruhricosta at Source Cazeau, Haiti, Dec. 11, 
1930, was compared with the type in the National Museum and 
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proved to be identical. A single female was taken by the writer 
sweeping at sides of drainage ditch in a sugarcane field at Gua- 
yama, P. R., Jan. 17, 1936, and two females were taken on a leaf 
of a roadside shrub at Mayagiiez, P. R., Jan. 23, 1936. 

Pseudhomalopoda prima Girault 

Girault. Journ. N. Y. Ent. Soc., 23, pp. 171-172, Sept. 1915. 

A female was reared by the writer from ChrysomphcUus aonid/uM 
on palm at Damien, Haiti, April 25, 1930, and compared with the 
type in the National Museum. A second female specimen was reared 
from Terminalia catappa foliage infested with Aspidiotus destructor 
and Saisettia oleae at Port-au-Prince, Haiti, Dec. 13, 1929. Dr. .Giu- 
seppe Russo reared a female from Chrysomphalus aonidum at Moca, 
Republica Dominicana, Dec. 12, 1926. The writer reared a female 
from lemon foliage infested with Chrysomphalus aonidum and Lepu 
dosaphes ieckii at Mayagiiez, P. R., Sept. 28, 1935. 

Anicetus annulatus Timberlake 

Timberlake, Proc. Haw. Ent. Soc., 4, no. 1, p. 277, 1919. 

A single female of this species was reared by the writer from 
Petit calecon^’, Bauhinia divaricata, material at. Source Cazeau, 
Haiti, Dec. 8, 1930. A female is at hand, reared by Dr. Giuseppe 
Russo from Lecanium scale on rose at Santo Domingo, Republica 
Dominicana, April 30, 1927. It has been reared in California and 
Japan from Coccus hesperidum and Coccus pseudomagnoliarum. It 
was definitely shown to be a primary parasite by Harold Compere 
in 1924. 

Metaphycus monticolens, new species 

Recognized immediately by its very distinctive orange and fuscous 
coloration, with distinct metallic reflections. 

Female. — ^Length 0.932-1.00 mm., expanse 1.85 mm., greatest width of fore- 
wing .0257-.0272 mm. 

Head and pronotum black with slight bluish metallic reflections, practically 
the entire prescutum dark but a shade lighter and with distinct greenish metallic 
reflections; remainder of thorax a beautiful contrasting orange, and abdomen 
fuscous with aeneous reflections. Antennae a soiled testaceous orange, basal 
two-thirds of pedicel infuscated. Legs pale yellowish; middle femora at their 
distal fourth and proximal fourth of middle tibiae annulated with fuscous; hind 
femora slightly infuscated at tip. Forewings hyaline, with a distinctive irregular 
cross band of light brown occupyng the area of the marginal and stigmal veins, 
and beneath same following the oblique hairless area to the posterior margin, 
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where the cloud enlarges and extends distally along the margin* for a short 
distance. 

Eyes almost hairless^ with a few transparent setae barely visible under 
highest magnification. Antennae rather slender, the scape flattened on the un- 
derside but not expanded, long and slender, five times as long as wide; pedicel 
somewhat pyriform, distinctly narrowed at base, longer than the first three 
funicle joints combined; first and second funicle joints subequal in length and 
width, slightly longer than the third; funicles 4, 5, and 6 Increasing gradually 
in width and length; club as long as the entire funicle combined, twice as long 
as wide, obliquely truncate. Pronotum opaque, mesoscutum short, covered with 
numerous setae which break off easily in mounting, and six more prominent ones 
along near the posterior margin; axillae with five setae each; scutellum under 
high magnification appearing elongately reticulated, provided with twenty strong 
setae. Forewings nearly three times as long as wide, measuring .076 mm. in 
length by .027 mm. in width; postmarginal vein rudimentary; marginal vein 
much shorter than the submarginal, the latter with four strong marginal bristles; 
uniformly ciliate distad of the oblique hairless streak. Abdomen shorter than 
the thorax, somewhat subtriangular in outline, the ovipositor slightly, if at all, 
protruded. 

Male. — ^Unknown. 

Type. — Cat. No. 51761, U. S. National Museum. 

Described from the type female, collected by the writer sweeping 
shrubbery at 3.000 ft., Maricao, P. R., August 18, 1935 and a para- 
type female taken by the writer on a ^‘guama^^ Inga laurina, tree 
in a coffee grove in the mountains above Mayagiiez, P. R., August 
21, 1935. 

Hunterellus hookeri Howard 

Howard, Canadian Entomologist, 40, pp-239-241, 1908. 

Collections of the brown dog tick, Ehipicephalm sanguineus Latr., 
made at irregular intervals at Mayagiiez, P. R., from Sept. 24 to 
November 4, 1935, on a police dog showed a very heavy percentage 
of parasitization. Parasites issued in numbers on Oct. 23d., and 
from 10 isolated swollen ticks a total of 77 parasites issued from 
Nov. 1-4. In every case the parasites issued from second-stage fe- 
males, each body showing an exit hole towards the posterior end from 
which one or more parasites issued. Apparently the adult females 
and males are not attacked. The host tick became much less abundant 
during November and this could be accounted for by the activity 
of Hunterellus hookeri. More parasites were reared on November 
30 from the few ticks collected Two ticks collected on December 2d 
yielded 16 parasites and a tick collected on December 13th yielded 4 
parasites on January 3d. The latter part of December saw a decided 
increase in the tick again. 
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Family eulophidae 
Subfamily Aphelininae 
Hispaniella howardi, new species 

This species might easily be confused with Aspidiotiphagus ci- 
triniis Howard but is distinguished at once by having only four 
tarsal joints and broader forewings. A rather short and robust 
species, very distinct from the European Hispaniell<i lauri (Mercet). 

Female. — Length, including ovipositor 0.35-0.40 mm., expanse 0.817 mm., 
greatest width of forewing 0.086 mm. General color yellowish, the sides of the 
thorax, base of abdomen, and sides along the middle marked with fuscous j 
anterior margin of prescutum and pronotum iiifuscated along the middle; an- 
tennae uniformly dusky; legs pale. 

Head as wide as thorax, the eyes large and prominent. Antennae 8-jointed, 
somewhat flattened, the scape long and slender; pedicel distinctly wider than 
the scape and about one-third as long; first funicle joint decidedly the smallest 
joint, about half as >vide as the pedicel; funicles 1, 2, and 3 increasing in 
width and length successively; club 3-jointed, the second joint the broadest, 
slightly longer than the first, and subequal in length to the rather i)ointcd ter- 
minal joint; microscopic longitudinal sciisoria present on last funicle joint and 
club. Eyes hairless. Ocelli placed in an equilateral triangle, red. Under high 
magnification the prescutum and scutellum appear to be faintly and coarsely 
reticulated. Forewings rather broad, the outer anterior margin well rounded; 
marginal vein furnished with five distinct marginal setae ; the submarginal vein 
always with a single small inconspicuous seta; disk with numerous, fairly uni- 
formly arranged, short setae, a bare area about the stigma; marginal fringe 
of cilia very long, those on posterior margin distinctly longer than those on the 
anterior margin, the longest equaling the width of the wings. Forewings hyaline 
except for a clouded area which extends across the entire ^vidth of the wing 
behind the marginal vein; marginal vein dusky. Abdomen much longer than 
the thorax but distinctly narrower; the ovipositor slightly exserted. All tarsi 
4r- jointed. 

Male. — Unknown. 

Type. — Cat. No. 51685, U. S. National Museum. 

Described from a series of twenty six females mounted in balsam, 
and which were reared by the writer from Purlatoriu pergandii ca- 
melliae Comstock (det, Harold Morrison), on Croton foliage at Port- 
au-l?rince, Haiti, April 13-May 6, 1931. The type female on a slide 
with a single paratype female, and eight paratype females on two 
slides, are deposited in the U, S. National Museum. 

Named in honor of Dr. L. 0. Howard, who did so much excellent 
pioneer work on scale parasites. 
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Prospaltella pulchella, new species 

An unusually beautiful species. Nearest to P. miirtfeldtii (Ho- 
ward) but differing at once in the extent of clouding of the fore- 
wings and by having the first fimicle joint silvery white instead of 
brown. Also closely allied to P. fasciaiiveniris Girault but the an- 
terior femora are not annulated with dusky nor is the abdomen shin- 
ing piceous as in that species which also has funicle 1 distinctly 
brown and funicle 2 more dusky than 3. 

Female. — Length, including ovipositor, 0.731 mm., expanse 1.30o mm., greatest 
width of forewing 0.20 mm. General ground color light yellowish; the thorax 
somewhat varicolored, in general brownish, the sides lighter, the pronotum, 
metanotum and propodeum distinctly fuscous. Antennae with the scape and 
pedicel slightly dusky, all three funicle joints silver^’-white ; the first two club 
joints dark brown, the terminal joint white, slightly dusky towards the base. 
Vertex dusky yellowish, the ocelli red. Forewings hyaline, with a broad in- 
fumation or fuscous cloud extending across the wing beneath the distal half 
of the marginal vein and reaching beyond the stigrnal vein. Abdomen fuscous, 
the apex, the sides irregularly so, and a broad transverse band across the basal 
fourth, silvery-white. Legs pale, the middle and hind tibiae each with a single 
fuscous annulation, the middle femora with an indication of a fuscous clouding 
on lower margin; first and second tarsal joints of anterior legs brown, the 
middle and hind tarsi with only first joint brown. 

Head transverse, distinctly wider than the thorax, the prominent eyes naked. 
Antennae fusiform, conical at apex, with distinct longitudinal sensoria ; scape 
long and slender, five times as long as wide, narrower than pedicel; pedicel dis- 
tinctly A\dder than first funicle joint and twice as long; the three funicle joints 
successively shorter and slightly increasing in width, funicle 3 nearly twice as 
long as funicle 1; club 3-jointed, tapered to conical apex, the first joint dis- 
tinctly the Avidest, and slightly longer than the second, the terminal joint the 
longest, pointed. Under high magnification the prescutuin, axillea, and scu- 
tellum appear coarsely polygoiially reticulate, the areas along median line of 
scutellum longitudinally elongated; the prescutum with a pair of extra strong 
lateral setae, and nine smaller ones on each side; the scapulae with three setae 
each, the axillae each Anth a single one, and the scutellum AAdth a pair of strong 
setae on each side. ForcAvings broad, about two and a half times as long as 
Avide (measuring 0.50 mm. in length by 0.20 mm. in AAddth), marginal \dn 
almost equal in length to the submarginal; stigrnal vein A’ery short, its anterior 
border nearly parallel with the costa, shaped somewhat like the head of a bird; 
disk of Aving rather densely ciliated, the cilia less abundant on basal portion 
beneath the submarginal vein and a large conspicuous area lying beneath basal 
half of marginal vein appearing hairless OAAdng to the transparency of the pale 
cilia at that point. Abdomen somewhat ovate in outline, the ovipositor slightly 
protruded. Tarsi 5-jointed. 

Male. — Unknown. 

Type. — Cat. No. 51754, U. S. National Museum. 

Described from a single female, reared June 17, 1931, by the 
writer at Port-au-Prince, Haiti, from a shipment of apple twigs 
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infested with the wooly apple aphid, collected at Camden, Del., and 
forwarded by L. L. Williams in connection with the attempted in- 
troduction of Apheliniis mali (Haldeman) into Haiti. The species is 
undoubtedly a parasite of some apple-infesting coccid. 

This species is a typical Prospaltella and is certainly congeneric 
with the genotype, Prospaltella murtfeldtii (Howard), and with P. 
fasciativentris Girault, P. fasciapennk Girault, and P. forbesi Dozier, 
all of which have the conically pointed club and the stigma bearing 
a resemblance in outline to that of a bird’s head. 

Prospaltella elongata, new species 

Easily distinguished by coloration and its comparatively narrow, 
elongated form, an adaptation apparently to the extremely elongated 
body of its host scale. 

Female- — ^Length, including ovipositor, 0.50 mm., expanse 1.13 mm., greatest 
width of forewing 0.158 mm. General coloration yellowish-orange, nearly the 
apical two-thirds of the abdomen, the ovipositor, the upper portion of the head, 
the pronotum, and the anterior margin of the prescutum, fuscous; antennae 
uniformly yellowish-orange; legs pallid. 

Head slightly ^dder than the thorax, the vertex transversely rugulose. An- 
tennae long, somewhat flattened, with longitudinal sensoria, the club distinct 
but only slightly wider than the funicle; scape long and narrow, about five 
times as long as wide; pedicel half as long as the scape but distinctly wider than 
either the scape or funicle; first funicle joint very short, only half as long 
as the second funicle; funicle joints 2 and 3 subequal in width and length; 
club 3-jointed, the first and second joints subequal in width and length, the 
terminal joint nearly a fourth longer and narrowed to apex. Under high mag- 
nification the pronotum, prescutum, scutellum, and axillae appear faintly and 
coarsely reticulated. Prescutum with eight strong setae, the axilla with a single 
strong seta, and the scutellum with a pair. Forewings rather broad, 0.459 mm. 
in length and 0.158 mm. in width, well rounded at apex; submarginal vein with 
a pair of strong setae; marginal vein with eight strong setae along its anterior 
margin; a broad infumation or clouding extending from beneath the marginal 
vein and stigma across the width of the forewings. Abdomen distinctly longer 
and narrower than the thorax, narrowing apically to a well-rounded apex where 
the ovipositor is prominently protruded or exserted. 

Male. — Unknown. 

Type. — Cat. No. 51681, U. S. National Museum. 

Described from a series of 69 females reared by the writer from 
the long scale, Lepidosaphes gloveri (Packard), on a Eiionymus shrub 
in a yard at New Orleans, La., January 6, 1926. The type female 
an4: 5 paratype females on one slide, 10 paratype femmes on a 
second slide, and 9 paratype females on a third, slide, are deposited in 
the U. S, National Museum. 
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This species appears to be a very important parasite and is prob- 
ably responsible for the fact that the long scale is a minor pest of 
citrus in the Gulf Coast region, while the purple scale, Lepidosa/phes 
heckii (Newman), unchecked by natural enemies, is the most serious 
enemy of citrus. The writer has observed numerous emergence holes 
of this parasite in Lepidosaphes gloveri at Mobile, Ala. 

Encarsia nigricephala, new species 

Belongs to the group having the middle tarsi 4- jointed. Dis- 
tinguished immediately from all other described members of the 
genus by having the head, pronotum, and anterior two-thirds of the 
prescutum black. Closely related to Encarsia cubensis Gahan but 
differing in color. 

Female. — ^Length, including ovipositor, 0.46 mm., expanse 1 mm., greatest 
width of forewing 0.115 mm. General color pale yellowish, contrasting greatly 
with the black head, pronotum, and anterior discal two-thirds of prescutum; 
the fuscous portions appearing distinctly reticulate under high power. Head 
about as wide as thorax, the eyes faintly hairy under high magnification. 
Prescutum with a single strong seta placed near the margin on each side. An- 
tennae long and slender, testaceous yellow; pedicel almost tmce as long as the 
first funicle and distinctly stouter; first funicle decidedly the shortest antt\nnal 
joint ; f unicles 2 and 3 successively slightly longer and subequal in width ; funicle 
4 slightly longer and wider; terminal joint a third longer than first club joint, 
widened noticeably at base and then slightly tapered. Forewings rather small 
(0.40 mm. in length by 0.115 mm. in width), the longest cilia of marginal 
fringe longer than half the width of the wing; submarginal vein with two setae; 
wing surface rather sparsely ciliated, the cilia absent from a large bare area 
embracing the stigmal vein and a border around the outer portion of the wing. 
Abdomen distinctly shorter than thorax, ovipositor strongly exserted. Legs 
entirely pallid; all tarsi except those of the middle legs 5~ jointed. 

Male. — Unknown. 

Type. — Cat. No. 51607, U. S. National Museum. 

Described from three females reared by the writer from an un- 
described whitefly, Bemisia sp., abundant on a weed. Euphorbia hy- 
pericifolia, in a backyard at Mayaguez, P. R., February 12, 1936. 
These are mounted in damar balsam on individual slides. 

Subfamily Tetrastichinae 
Tetrastichus tatei, new species 

This species could be placed in the genus Oeniocerus Ratzebui^, 
following Kourdumoff, as it has more than one bristle on the sub- 
marginal vein, but this grouping seems unnatural. Members of the 
genus Totrastichus Haliday are quite varied in their habits. The 
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new species is the second described as a definite thrips parasite. 
Tetrastichus geniilvi Del Duercio, was described as a parasite of Phloeo- 
thrips oleae in 1911. 

Female. — ^Length about 1-1.16 mm. Dark brown in color, the eyes con- 
spicuously red, with the antennae and legs yellowish-testaceous, and a light or 
clear median area occuping over a third of the abdomen at its base. This 
clear area is very characteristic of the species. Antennae 9— jointed including 
a single minute ring- joint that* is visible under high magnification; the three 
funicle joints subequal in length, the first slightly longer than the pedicel; club 
slightly wider than funicle, tapered, and only slightly longer than funicle joints 
2 and 3 combined. Median furrow on mesoscutum and pair of furrows on scu- 
tellum distinct. Forewings hyaline, veins testaceous-yellow; submarginal vein 
with two very distinct bristles and a less distinct, more posteriorly placed one. 
Abdomen elongate, almost twice as long as thorax, distinctly petiolate, narrowest 
at base, the ovipositor nearly concealed. * 

Male. — Unknown. 

Type. — Cat. No. 51608, U. S. National Museum. 

Described from numerous females reared by the writer from 
swollen last-instar nymphs of Gynaikothrips uzeli (Zimm.), curling 
the foliage of Cuban laurel, Ficus nitida, on the Experiment Station 
grounds at Mayagiiez, P. li., March 26-April 5, 1936. The Type 
female mounted in balsam on a slide and paratypes on slides, dry, 
and in alcohol are deposited in the United States National Museum, 
Named in honor of H. D. Tate, who called the writer’s attention to 
the damage being occasioned by this thrips. 

Family mymaridae 
Mymar antillanum, new species 

In number of primary marginal cilia this species is closest to 
Mymar Cincinnati Girault but differs at once in having the discal 
ciliation of forewings cephalad of the mid-longitudinal line of cilia. 

Female. — Length, including ovipositor, 0.645 mm., expanse 1.749 mm., 
greatest width of forewing, exoilusive of marginal cilia, 0.068 mm. Head, 
thorax, and abdomen dark brown or fuscous, basal third of abdomen distinctly 
lighter; pedicel pale; flagellum light brown; legs pale yellowish, slightly 
embrowned, terminal joint of tarsi distinctly fuscous. 

Antennae 9-jointed; scape very long, somewhat curved, swollen at base and 
apex, four times as long as the short, rather stout pedicel; first funicle only 
slightly longer and distinctly narrower than pedicel; second funicle by far the 
longest joint, five times as long as the first, perceptibly enlarged distally; 
^tinicles 3, 4, and 5 subequal in length, 6 slightly longer and thicker. The fore- 
Iring on a very long stalk, the distal portion greatly widened into a distinct blade 
ear-like; slightly over half of distal part of blade broadly infuscated, line of 
demarcation- very irregular and somewhat oblique; primary marginal cilia 42 



CHALCIDOID PARASITES PROM P. R. 


131 


in number; discal cilia of the blade moiQy ^ephalad of a mid-longitudinal line 
which extends from near apex to base of blade. Hind wing reduced to a long, 
narrow, bristle-like appendage, of which the portion basad of the booklets is 
bare, beyond the booklets for some distance sparely armed with short setae, 
the apical one-fourth bare and very slender; the* portion beyond the booklets 
twice as long as that from base to the booklets but easily broken off. Abdomen 
distinctly petiolate, the petiole narrow andj about half as long as the abdomen; 
ovipositor slightly exserted beyond the tip. Legs long and slender, the tarsi 
4r-jointed. 

Type. — Cat. No.' 51684, U. S. National Museum. 

Described from the type female, collected by the writer sweeping 
grass and sedges at roadside pond edge near Boqueron, P. R., Sept. 
5, 1935; a paratype female taken sweeping grassy path in dense 
coffee glade at 1,000 ft. in mountains at Las Vegas, P. JR., Jan. 2, 
1936; a paratype female sweeping low vegetation in an irrigation 
ditch at the Experiment Station, Mayagiiez, P. R., February 28, 
1936 ; and a paratype female taken sweeping grass at swampy edge 
of roadside, Lake Guanica, P. R., July 13, 1936. 

Gtonatocerus portoricensis, new species 

Closest in general appearance to Gonatocerus fasciatus Girault on 
account of the cross-band on forewing but distinguished at once by 
its yellowish-orange abdomen, transversely banded with brown. 

Female. — ^Ijcngth, including ovipositor 0.774 mm., expanse 1.72 mm., greatest 
width of forewing 0.222 mm. Head and entire thorax, black; antennae with 
flagellum dark grayish brown, the scape and pedicel lighter brown; abdomen 
yellowish-orange in life, fading to a soiled yellowish in balsam mounts, with 
the tip and four distinct cross-bands or vittae along the anterior margins of 
segments brown; . legs yellowish-brown, the tibiae more deeply infuscated. 

Head slightly wider than thorax. Antennae long and rather slender; scape 
distinctly flattened, three times as long as its greatest width and about twice 
as long as the pedicel; pedicel narrower than the scape but distinctly wider 
than the funicle joints, all subequal in length, widening slightly, the first barely 
perceptibly the shortest; club solid, twice as wide as the last funicle joint and 
about three times as long. Forewings long, slightly over three times as long 
as the greatest width; hyaline, the venation and a very distinctive cross fascia 
near apex of venation bro^vn; rather uniformly ciliated, the ciliated area delim- 
ited by a line of cilia which runs from the base of the marginal vein obliquely 
outward to the posterior margin. Abdomen somewhat ovate, slightly longer 
than thorax, ovipositor slightly but distinctly exserted; transverse rows of very 
distinct strong setae arranged along each of the four brown cross vittae and 
tip in a very characteristic manner. 

Male. — Length 0.86 mm. Differs from the female by the long, brown, 18- 
jointed antennae, distinctly flattened; all joints except the scape and pedicd' 
with longitudinal sensoria; the first funicle slightly the shortest, the others sub- 
equal in length and narrowing only dightly, the tip somewhat pointed. 
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Described from single female specimens collected by the writer 
in Porto Rico as follows : — Swept from cotton at Isabela, August 1935, 
sweeping low grass, etc., at roadside, Boqueron, Sept. 5, 1935 ; sweep- 
ing shrubby hillside pasture at 1,000 ft., Mayagiiez, Oct. 3, 1935; 
sweeping hillside weeds in mountains at 1,300 ft., Villalba, Oct. 25, 
1935; sweeping bamboo at river edge, Hormigueros, Oct. 31, 1935; 
swept from pure stand of coffee seedlings in bed near Mayagiiez, 
Nov. 17, 1935; sweeping hillside shrubbery at 1,800 ft., Maricao, 
Dec. 19, 1935; two females, sweeping grass and weeds at sides of 
•drainage ditch in canal, at Guayama, Jan. 17, 1936; male taken in 
pasture at Guanajibo, Sept. 11, 1935, and another from roadside 
weeds at Ensenada, Dee. 5, 1935 ; a male and a female taken sweeping 
weeds along Anasco river near Las Marias, July 28, 1936. 

Type. — Cat. No. 51678, U. S. National Museum. 

Holotype female from cotton at Isabela, P. R., Aug. 19, 1935, 
allotype male from roadside weeds at Ensenada, Dec. 5, 1935, and 
the paratype female from Hormigueros, P. R., Oct. 31, 1935 are 
deposited in the U. S. National Museum collection. 

Gtonatocerus antillensis, new species 

Closest to Oonatocerus koehelei Perkins but differentiated im- 
mediately by the darker legs and antennal difference. 

Female. — Length, including ovipositor, 0.832 mm.; expanse 1.635 mm., 
greatest width of forewing 0.158 mm. Black, the abdomen narrowly banded 
with yellow at base, the scape and pedicel a shade lighter than the flagellum 
in color; legs fuscous. 

Antennae rather long, the scape about twice as long as the pedicel, three 
times as long as wide; funiclo joints subequal in length except 5 and 7 which 
are slightly longer; club solid, equal in length to the last three funicle joints 
combined. Thorax short and broad, longer than wide. Forewings rather slender, 
almost five times as long as wide; hyaline, with a very distinct large smoky 
spot or infumation occupying most of the apical fifth but not quite touching 
the margins; rather uniformly covered with cilia except a small clear area 
just distad of stigma, the ciliation terminating towards base at an oblique line 
running to origin of marginal vein. Abdomen elongate, nearly twice as long 
as wide, petiolate but petiole very short and inconspicuous; ovipositor distinctly 
exserted for about a sixth of the abdominal length; ovipositor valves gray. 

Male. — ^Unknown. 

Type. — Cat. No. 51679, U. S. National Museum. 

Described from the type female, collected by the writer sweeping 
roadside vegetation at 1,000 ft. near Mayaguez, P. R., Oot. 14, 1935 ; 
a paratype female taken sweeping steep roadside slopes, covered with 
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fern, shrubs, etc., at Miradero, P. R., Sept. 13, 1935; and three 
paratype females taken sweeping “cohitre’’, Commelina longicavMs, 
etc., in mountains at 650 ft.. Las Vegas, P. R., Dec. 26, 1935. 

Erythmelus longicomis, new species 

Recognized easily by the unusually long antennae and the pale, 
dirty yellowish legs. 

Female. — ^Length, exclusive of ovipositor, 0.674 mm., expanse 1.047 mm., 
greatest width forewing 0.0789 mm. General color fuscous-black, the basal half 
of the abdomen pale yellowish; antennae grayish-brown, the scape, pedicel, and 
first funicle barely perceptibly lighter; legs pale, dirty yellowish, front trochan- 
ters distinctly pallid, the hind femora darker. 

Antennae 9-jointed, unusually long and slender for the genus, the sixth 
funicle joint distinctly the longest funicle joint, nearly twice as long as the others 
and distinctly thicker, the scape elongate, subequal to the club in length; pedicel 
short and stout; funicle 1 distinctly the shortest antennal joint, about half as 
long as funicle 3, 4, and 5, which are subequal in length; funicle 2 barely but 
perceptibly shorter than 3, 4, and 5; club solid, only moderately stout, being 
four times as long as wide. Thorax elongate, slightly shorter than abdomen. 
Forewings nearly six times as long as greatest width, infumated at base ; mar^^inal 
vein with two prominent setae near anterior margin and two small setae 
present, placed just distad of the larger prominent ones; distal third of forewing 
with short discal cilia; marginal cilia along outer posterior margin, longest and 
a third longer than greatest width of blade. Abdomen somewhat elongate, the 
pale ovipositor exserted but the hypopygium covers the ovipositor to the apex 
of the abdomen, as is characteristic for the genus. 

Type. — Cat. No. 51755, U. S. National Museum. 

Described from a single female taken by the writer sweeping 
low weeds, etc., in the sandy beach association at Mani Beach, near 
Mayagiiez, P. R., August 11, 1935. 

Erythmelus miridiphagus, new species 

Closely allied to Erythmelus longicomis Dozier but distinguished 
immediately by the shorter antennae, fuscous legs, and different ar- 
rangement of discal setae of forewing. 

Female. — ^Length, exclusive of ovipositor 0.574 mm., expanse 0.932 mm., 
greatest width of forewing 0.0789 mm. General color black, basal half of ab- 
domen pale yellowish; antenna fuscous, the pedicel a trace lighter; legs for 
the most part distinctly fuscous, the tibiae, tarsi, and distal tips of femora of 
front legs pallid; basal third of hind tibiae pallid. 

Antennae slightly shorter and stouter than those of B, longicomis Dozier, 
the sixth funicle joint being about twice as long as any other funicle joint; 
scape four times as long as its greatest width slightly shorter than the club; 
pedicel short and stout, less than half as long as the scape; first funicle very 
short, half as long as the second; funicles 2, 3, 4, and 5 subequal in length 
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and increasing barely perceptibly in width slightly narrower than the 6th; club 
moderately enlarged, almost five times as long as greatest width. Thorax and 
abdomen elongate, the latter slightly the longest, with the ovipositor distinctly 
exserted. Forewings five times as long as their greatest width, slightly in- 
fumated at base; marginal vein gray, with two large prominent marginal setae 
and two smaller ones; distal third of forewing rather sparsely covered with 
short cilia, with a few inconspicuous ones arranged in an irregular, median 
line extending basally. 

Type. — Cat. No. 51682, U. S. National Museum. 

Described from a series of 29 females collected by the writer from 
a pure stand of Amaranthus at edge of cane field at Hormigue- 
ros, P. R., Oct. 1, 1935. Enormous numbers of Polymerus mneaius 
Distant were breeding on this weed and without doubt E, miridiph^us 
is a true egg parasite of this mirid. Heretofore nothing has been 
recorded in literature as to the hosts of species of Erythmeliis. 
Although the species was very abundant at the time, no males could 
be located. The type female and 10 paratype females, mounted in 
balsam, are deposited in the U. S. National Museum. 

Erythmelus nanus, new species 

Most closely allied to Erythmelus gracilipes (Girault) of the 
United States. A small, short, compact species. 

Female. — Length, exclusive of ovipositor, 0.573 mm., expanse 0.960 mm., 
greatest width of forewing 0.086 mm. General coloration, including the an- 
tennae, black, the basal ^ third of the abdomen whitish; legs black except the 
pale yellowish front tibiae and tarsi and the hind trochanters. 

Antennae short and stout in comparison with those of other species, the 
sixth funicle joint only twice as long as wide and subequal to the fourth funicle; 
scape long, nearly three times as long as the short, stout pedicel; first funicle 
distinctly the shortest and smallest joint; club stout, nearly three times as 
long as wide. Thorax and abdomen nearly equal in length and having a more 
compact appearance than in E, longicornis Dozier and E. miridiphagus Dozier, 
and the forewings are broader. Fore and hind wings lightly infumated, slightly 
paler beneath the marginal vein. Fore wings broad, nearly five times as long as 
wide, the distal fourth with sparse short cilia, arranged in 4-5 lines against 
the eephalad margin and a line near the posterior margin; marginal cilia very 
distinct, the longest along the outer posterior margin being just slightly longer 
than the greatest wing width. Abdomen rather broad, rounded to tip, the 
ovipositor only slightly exserted. 

Type. — Cat. No. 51683, U. S. National Museum. 

Described from a type female, collected by the writer sweeping low 
vegetation along banks of a rocky river at Las Vegas, P. R., Jan, 6, 
1936, at 650 ft. elevation in the mountains; and two paratype fe- 
males taken sweeping low grass and weeds in a pasture at Quana- 
jibo, P. R., Sept. 11, 1935. 
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Family triohoobammidab 
Oligosita magniflca, new species 

Closest to Oligosita novi^anguinca Girault of Australia but slightly 
smaller and with the broad basal band of abdomen distinctly yellow 
instead of white. This species is also closely allied in structure and 
coloration to the North American O. sanginea Girault but distin- 
guished at once by the (characteristic yellow band across the base of 
the abdomen. 

Female. — ^Length, 0.487-0.674 mm., expanse 0.922 mm., greatest width of 
forewing 0.086 mm. General color a beautiful bright sanguineous or blood red, 
the base of the abdomen with a broad transverse band of bright yellow covering 
nearly half its length (this fades greatly in balsam-mounts, legs dusky; an- 
tennae coneolorous with the legs, the distal two joints slightly darker. 

A rather small species. Head about as mde as thorax. Antennae 7— jointed, 
including a single minute ring-joint; club slender, 3-jomted, at base wider 
than the funicle joints, narrowed to a point and mth a very distinct terminal 
spine; proximal joint of club distinctly shorter than second or intermediate. 
Forewings over four times as long as wide, wnth a very distinct sooty black 
substigmal spot or suffusion; discal cilia almost entirely absent; marginal 
cilia longest at the rounded apex, slightly longer than the greatest width >f the 
forewing. Abdomen about a fourth longer than the thorax, robust, narrowed 
to apex, the ovipositor barely exserted. 

Male. — ^Unknown. 

Type. — Cat. No. 51680, U. S. National Museum. 

Described from the type female collected by the writer sweeping 
low grass at edge of Cartagena lagoon, P. R., Nov. 11, 1935 ; a para- 
type female taken sweeping sedges and grass at low wet roadside 
near Boqueron, P. R., Sept, 5, 1935; and a paratype female swept 
from grass near Bayamon, P. R., June 17, 1936. 




THE MOSQUITOES OF PUERTO RICO 

George S. Tulloch, 

Division of Insects Affecting Man and Animals, Bureau of Entomology 
and Plant Quarantine, U. S. Department of Agriculture 

Introduction 

The purpose of this paper is to report the results of mosquito 
investigations in Puerto Rico during the period July 5, 1935, to 
June 1, 1936. These investigations were carried on with special 
funds available to tlie Bureau of Entomology and Plant Quarantine 
of the U. S. Department of Agriculture for studies on insects of 
Puerto Rico. They were under the technical direction of the Division 
of Insects Affecting Man and Animals, and conducted in coopera- 
tion with the Federal Experiment Station at Mayagiiez, where head- 
quarters for the investigations were located. Mayagiiez is situated 
in a region of heavy rainfall, and its proximity to the mountainous 
regions at Maricao and the extremely dry arid region on the south- 
ern coast made it a convenient center from which to study musqui- 
toes under various ecological conditions. 

Puerto Rico is a mountainous tropical island. Topographically 
it consists of a large central mountainous region surrounded by a 
relatively nan’ow coastal plain. On the basis of variation of rain- 
fall, the island may be divided in a general way into three regions; 
(1) the wet coastal plains of the north, east, and west; (2) the dry 
southern coastal plain, and (3) the central mountainous area, which 
is subject to heavy rainfall. Practically all of these regions receive 
their maximum precipitation late in the summer and early in the 
autumn (August to October) whereas the winter period (December 
to March) is noticably drier. The average annual temperature along 
the coastal region is between 75° and 80° F. Because of the influ- 
ence of the surrounding ocean, seasonal and daily variation in 
temperature is not pronounced. 

Previous Work on the Mosquitoes op Puerto Rico 

In 1922 Root ( 22 )^ reported a list of mosquitoes that he had 
taken in Puerto Rico together with a summary of all previously 
reported species. Since that time many new species have been added 
(Johnson ( 13 ), Dyar ( 2 ), Wolcott ( 26 )) and the taxonomic status of 

^ The numberi in parenthesis refer to publications given in the bibliography at the 
end of this paper. 
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others has been revised (Dyar (2)). The following is a list of the 
species which have hitherto been reported from the island with refer- 
ences to the papers in which the original records appeared; certidn 
doubtful records have been omitted. 

Anopheles albimanus Wiedemann (21), (12), (26). 

Anopheles grabhamii Theobald (12), (26). 

Anopheles vcstitipennis Dyar & Knab (13), (2). 

Megarhinus portoricensis Roeder (21). 

Aedes sollicitans (Walker) (26). 

Aedes taeniorhynchus Wiedemann as A. portoricensis (12). 

Aedes mediovittatus (Coquillett) (24). 

Aedes aegypii (L.) (12), (24), (26). 

Psorophora jamaicensis (Theobald) (12). 

Ciilex quinquefasciaUis Say (12), (24), (25). 

CiiJex secutor Theobald as 0. fotveri (12), (2). 

Culex americanus (Neveu-Lemaire) as 0. bisulcatus (12). 

CuJcx antillum-magnorxim Dyar (2). 

Ciilcx nigripalpus Theobald (24) as C. similis, 

Culex (itratus (Theobald) (22). 

Culex habilitator Dyar & Knab (26). 

Culex inhibitator Dyar & Knab as C, borenquini (22), (2). 

Culex bahamensis Dyar & Knab (26). 

Deinocerites cancer (Theobald) (22). 

Uranotmnia sapphiiina Ousten-Sacken as V. socialis (22), (2). 
Uranotaenia lowii Theobald (22). 

Mansonia titillans Walker (26). 

Wyeomyia mitchellii ? Theobald (26). 

Dixa sp. probably clavuhis Williston (26). 

Corethrella spp, probably appendiculata Grabham (26) ' 

The literature considered in tlie foregoing paragraphs has been 
concerned with the taxonomy of mosquitoes. There are many other 
papers which deal with the habits of mosquitoes and their relation- 
ships to such diseases as malaria, filaria, and dengue in Puerto Rico, 
and these are included along with others of a general nature in the 
bibliography (1, 3, 4, 6, 6, 7, 8, 9, 10, 11, 14, 16, 16, 17, 18, 
19, 20, 21, 23). 

Economic Importance op the Mosquitoes op Puerto Rioo 

The geographic position of PYierto Rico is such that climatio 
factors are favorable for the development of mosquitoes through- 
out the entire year. The general mosquito problem, therefore, is of 
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a greater magnitude than that of countries in temperate zones where 
mosquitoes are active only during a portion of the year. Not only 
are mosquitoes annoying to man and animals during the entire year, 
but many of the species transmit the causative organisms of disease. 

Mosquitoes are of distinct importance because of the discomfort 
caused to man and animals by their bites. Tills is particularly true 
in the coastal region where the greatest concentration of population 
is found. The use of bed nets for protection during sleeping hours 
is a rather general practice, yet there are many people who, because 
of economic reasons, are unable to avail themselves of this means of 
protection. The practice of screening liouses is not common and 
consequently practically all of the people are subjected to some 
degree of annoyance during their w^aking hours even though many 
of them are protected durhnr their sleejnng hours. Annoyance, then, 
is a general problem involving a large majoidty of the people. More 
important, from a health standpoint, however, are the consequences 
resulting from the transmission of causative organisms of certain 
diseases of man by mosquitoes. 

One of the most serious health problems which confronts Puerto 
R’co is malaria. The number of deaths caused by this disease has 
boon between 1,000 and 2,000 annually. Previous to 1924 there were 
few studies dealing with the incidence of this disease in Puerto Rico. 
In that year, liowever, the International Health Board of the Rocke- 
feller Foundation initiated a study to obtain more complete informa- 
tion on all the phases of the malarial problem. The progress of this 
work has been reported in a series of publications by Earle (3-10). 
Among other things, these studies have indicated that malaria is 
a serious health problem mainly in the coastal region where the cul- 
tivation of sugarcane is the important industry, and that control of 
the anopheline mosquitoes is practicable in many of the regions where 
the incidence of malaria is high. 

The distribution of filariasis has been studied by Hoffman et al. 
(11). Their studies indicate that this disease is, in the main, limited 
to the coastal region with Aguadilla on the western coast and parts 
of San Juan on the northern coast as the most important endemic 
foci. This disease is not as important as malaria. 

Prior to the American occupation of Puerto Rico, yellow fever 
was a common and, at times, an epidemic disease. Since the Amer- 
ican occupation, several cases of this disease have been removed from 
incoming vessels to the quarantine station by public health officials. 
The mosquito Aedes aegypti, which transmits this disease, is very 
common in the coastal region of Puerto Bico. 
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Dengue, although seldom fatal, is a specific fever of warm coun- 
tries. Frequent cases are reported in Puerto Rico. The nature of 
the causative organism is not clearly understood, but it is agreed 
that Aedes aegypti is involved in its transmission. 

Methods of Collection and Identification 

Field collections of larvae were made in all situations in which 
stagnant or slowly moving waters were present. Most of these col- 
lections were made in the western portion of the island but frequent 
survey trips were made into the eastern portion. The usual situa- 
tions in which larvae were collected were street gutters and culverts, 
cisterns and rain barrels, drainage, roadside, and irrigation ditch^, 
swampy areas, and along the margins of ponds, lakes, and rivers. 
In addition, water was taken from tree holes, crab holes, and the 
leaf bases of certain plants and examined. The temperature, hydro- 
gen ion concentration, and chlorine content of waters containing 
larvae were determined by standard field methods. The forms were 
determined in the larval stage or reared and determined by adult 
characteristics. 

Adults were taken by several methods. In order to determine 
the relative abundance and distribution of those mosquitoes attack- 
ing warm-blooded animals, horse traps were employed. The native 
horses are small so that a trap seven feet long, five' feet high, and 
4 feet wide is sufficient for this purpose. The small size of the 
trap facilities its transfer from one locality to another without 
difficulty. In addition, the cost of a horse suitable for this purpose 
is small, which further increases the desirability of the method. The 
procedure used was to put the horse in the trap late in the after- 
noon and to collect the trapped mosquitoes just before sunrise the 
following morning. Collection of adults by light traps was also 
found useful in determining abundance and distribution of various 
species, especially certain kinds not usually taken in horse traps. 
These traps were of the box type, the source of light being a 200-watt 
clear glass bulb. Other methods for collection of adults were col- 
lections in houses to determine the forms that enter dwellings, and 
net collections in the fields and woods and regions where the use 
of horse or light traps was impracticable. 

The collections from the various sources were examined and the 
abundance and distribution of the species recorded. The specimens 
that could not be identified in the field were forwarded to the Division 
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of Insect Identification for determination. This opportunity is taken 
to acknowledge, with thanks, the invaluable assistance rendered by 
Dr. Alan Stone of that division. 

Habits, Distribution,^ and Species op Puerto Rican Mosquitoes 

In general, the larval habitats of the various species of mos- 
quitoes in Puerto Rico may be grouped under the following seven 
type locations: 

1. Stagnant water around dwellings. 

(a) In cisterns and water barrels — Aedes aegypH. 

(b) In tin cans, temporary pools, and street gutters (fig. 1) 

— Culex qivinquefa^ciatus, Anopheles albimanns, and 
occasionally Culex nigripalpus. 

2. Open-country breeding places (swampy areas, roadside, drain- 

age (fig. 2), and irrigation (fig. 3) ditches, and the edges of 
ponds (figs. 4 and 5), lakes, streams, and rivers) — Psorophora 
pygmaea, P. janiaicensis, Aedes scapiilaris, A. taeniorhynchus, 
Culex pilosus, C. inhibitator, C. carmiophiluSf C. atratus, C. 
nigripalpus, C, secular, Uranotaenia sapphirina, U. lowii, Ano- 
pheles albimanus. A, grabhamii, Corethrella appendiculata, 

3. Crab holes — Deinoceritcs cancer, Corethrella appendiculata. 

4. Tree holes — Megarhinus portoricensis, Aedes mediovifiatus, Coreth- 

rella appendiculata. 

5. Leaf bases of bromeliads and other plants (fig. 6) — Wyeomyia 

niitchellii, Culex anicricanus, Megarhimis portoricensis, Coreth- 
rella appendiculata. 

6. Brackish water pools — Psorophora pygmaea, Aedes sollicitan^^, A. 

taeniorhynchus, Culex inhibit at or, C. bahamensis, C. nigripalpus, 
C. habilitator, C. atratus, Uranotaenia sp.,^, Anopheles albimanus, 
A. grabhamii, A. crucians. 

7. Attached to roots and submerged stems of aquatic plants — Man- 

sonia indubitans, M. titillans. 

The following paragraphs give the species of mosquitoes collected 
by the writer in Puerto Rico with notes on their habits, abundance, 
and distribution. 

1. Wyeomyia (Wyeomyia) mitchelUi (Theobald). 

Th^'s species is found breeding in the water contained in the leaf 
bases of epiphytic bromeliads in the higher altitudes of Puerto Rico. 

^ The distribution records indicated by (WAH) were made available by Dr. W. A. 
Hoffman of the School of Tropical Medicine. Records followed by HU indicate horse-trap 
collections and those followed by LT indicate light-trap collections. Unless otherwise in- 
dicated in the text, the remaining records refer to larval collections. 

*A third species of this genus was taken in net collections in a thickly wooded area 
at MayagUez in May, 1936. It represents a new species the description of which Dr. W. 
A. Hoffman has in manuscript. 
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The larvae are yellow in color and move about with a gliding motion 
over the debris in the leaf bases. The water in which they live is 
either slightly or distinctly acid, having a hydrogen ion concentration 
corresponding to a pH ranging between 4.0 and 6.5. The tempera- 
ture of the water varies between 68° and 81° F., being lower on the 
higher points such as Bretton Peak in the Luquillo National Forest 
and higher at such points as Maricao. The adults are small bluish- 
green forms which have conspicuous white markings on the hind 
legs. Apparently they are not attracted to horses, since none were 
taken in a horse trap operated on Maricao Mountain during Novem- 
ber 1935 at a time when larvae and pupae were present in the 
vicinity. At times they attack man but cannot be considered fierce 
biters. 

Other species of mosquitoes associated with this form in brome- 
liads are Culex americanus, Gorethrella appenddculata, and Megar- 
hinus portoricensis. 

Distribution Records: Maricao, August 15, 1935, No. I;'* Maricao 
Insular Forest, October 28, 1935, No. 1, January 20, 1935, No. 10, 
May 5, 1936; Luquillo National Forest, March 24, 1936, April 12, 
1936, May 21, 1936. 

2. Psorophora (Grabhamia) pygmaea Theobald. 

The larvae of this species are large, have inflated air tubes, and 
prefer to live in temporary fresh- water ground pools containing little 
or no vegetation. However, they are able to develop in brackish 
water, for at Lake Guanica they were found in hoof-track pools con- 
taining 665 parts of chlorine per 100,000 parts of water. 

The adults are large, well marked forms which are fierce biters 
during both night and day. In one case at Ponce on October 3, 
1935, they were taken off white children playing in the bright sun 
shortly after noontime. No other observations of a similar nature 
were made during the investigation. They occasionally enter houses 
in search of blood; and they are also attracted to animals such as 
horses, since they usually were present in all horse-trap colleotions. 
A few were taken in light-trap collections. 

The records available indicate that this species is fairly com- 
mon on the southern coast of Puerto Rico. 

Distribution Records: Central Aguirre, Aqgust 15, 1935; Santa 
Isabel, August 15, 1935; Ponce, October 3, 1935, No. 3; Gu&nica, 
October 9, 1935, No. 8; Mayagiiez, November 14, 1935. 

♦Numberf f(^owing a locaUty and date record refer to thef anthor'a record file main- 
iaiaed durinc the coiirae of the woric. 
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3. Psorophora (Grabhamia) jamaicensis (Theobald). 

The larvae of this form are slightly larger than those of 
P. pygmaea. They are found in temporary surface pools and occa- 
sionally in roadside ditches. Usually, they are the only species present 
in a given pool although Anopheles alhimanus, Culex inhibiiatovt 0. 
pilosus, and Uranotaenia lowii have been taken with it. 

The adults are large and vicious biters. They were taken in 
large numbers in certain of the horse traps, especially those along 
the seacoast at Mayagiiez. Occasionally adults were taken in small 
numbers in light-trap collections. 

Distribution Records: Mayagiiez, August 22, 1935, August 30, 
1935, September 17, 1935, No. 1, November 14, 1935, November 29, 
1935, No. 1, November 30, 1935, LT. 

4. Aedes (Ochlerotatus) nubilus (Theobald). 

The larvae of this form were not found in the water taken from 
crab holes. Dr. Stone, however, was able to recognize the adult from 
collections of mosquitoes taken in the entrances to the holes. Other 

species in company with this form were Ctdex janitor^ Deinocerites 

cancer, and Aedes taeniorhynchus. 

Distribution Record: Dorado, September 1, 1935. 

5. Aedes {Ochlerotatns) iortilis (Theobald). 

This form was first recognized in horse-trap collections from Las 
Mesas (elevation 1,000 feet) in Mayagiiez. During the period Octo- 
ber 3-9, 1935, 198 mosquitoes were taken in 7 collections and 95 
percent of these were Aedes torfUis. Later (November 1935) the 
same species was taken in a horse trap on Maricao Mountain (eleva- 
tion 3,000 feet), and during 1936 they were found in horse-trap 
collections in the regions along the sea coast. This species apparently 
prefers higher altitudes and it is suspected that this is the form that 
frequently annoys men working in the mountain forests of Puerto 
Rico. 

Although an intensive search was made for the larvae not one 
was located. 

Distribution Records: Mayaguez, August 7, 1935, HT, October 
4, 1935, HT, November 14, 1935, HT, May 2, 1936, HT; Maricao 
Insular Forest, November 2, 1935, HT; November 3, 1935, HT. 

6. Aedes (Taeniorhynchus) sollidtans (Walker). 

This species was taken in both the larval and adult stages at 
several places along the southern coastal of Puerto Rico. In no 
case, however, were larvae taken in coastal salt marshes, which is 
the usual habitat for this species. The larvae were first taken in 
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hoof-track pools along the edge of Lake Guanica. Although the 
water in the lake is only slightly brackish (25 parts Cl. to 100,000 
parts of water), the water in the small pools adjacent to it becomes 
concentrated by evaporation. Some of these pools have a chlorine 
content as high as 900 parts per 100,000 parts of water. Large num* 
bers of larvae of this species were found in this region at various 
times. The presence of this species in pools having a chlorine con- 
tent not greater than 900 parts is considered unusual. In the tidal 
marshes of the eastern coast of the United Sates this species pre- 
fers to live in pools having a high chlorine content, it oftentimes 
being equal to, or greater than, that of coastal sea water. Other 
species were found breeding in pools with sollicitans, among them 
Anopheles albimanus, Culex bahamensis, and C. nigripalpus. * The 
adults are active and attack freely at night and during the day. 

Distribution Records: Guanica, October 25, 1935, January 23, 
1936, No. 2, May 18, 1936; Aguirre, October 30, 1935, No. 2, Octo- 
ber 31, 1935, No. 1; Guayama, October 31, 1935, No. 5; San Juan, 
October 4, 1930 (WAH). 

7. Aedes {Taeniorhynchus) taeniorhynchiis (Wiedemann). 

The larvae of this species are found in pools of a semipermanent 
or permanent nature in the coastal plain region. Apparently they 
do not have any particular preference for any special kind of water 
since they were taken in clean, dirty, fresh, and brackish pools. 
Other species found with them in fresh water pools w'ere Anopheles 
albimanus and Culex nigripalpus. In the brackish pools at Lake 
Guanica C. bahamensis and A, albimanus were associated with this 
species. The adults are quite numerous in certain regions and were 
taken in large numbers in two of the horse traps operated near the 
seashore at Mayagiiez. 

Distribution Records: Dorado, November 7, 1935 (WAH), Sep- 
tember 1, 1935; Guanica, October 9, 1935, No. 1, October 25, 1935, 
No. 1; Mayagiiez, August 24, 1935, HT, September 11, 1935, No. 1, 
November 14, 1935, HT; San Juan, October 1932 (WAH). 

8. Aedes (Finlaya) mediovittatics (Coquillett) . 

The usual larval habitat of this species is tree holes. In Puerto 
Rico many suitable cavities containing water are found in the native 
mango trees. This species is not entirely restricted to tree holes, 
since in one case larvae were found associated with the larvae of 
Aedes aegypti breeding in stone crocks which were piled edgewise in 
a greenhouse at Mayagiiez. The presence of these two species in 
this situation represents an overlapping of habitats. The larvae found 



THE MOSQUITOES OP PUERTO RICO 


145 


in tree holes are often associated with two species of predatory mos- 
quito larvae, Megarhimis portoricensis and Corethrella appendicvlata. 
The pH of water in these situations is usually very nearly neutral. 
The adults are conspicuously marked with white. They were taken 
in light traps in a few cases. 

Distribution Records: Pueblo Viejo, August 31, 1935, No. 1; 
Mayagiiez, September 18, 1935, No. 1, October 4, 1935, No. 2. Novem- 
ber 7, 1935, No. 3, December 6, 1935, No. 1; Guayama, October 26, 
1930 (WAH); Yauco, April 1932 (WAH). 

9. Aedes (Howardina) aegypti (Linnaeus). 

Aedes aegypti is one of the two species of mosquitoes that is 
nearly always found in the neighborhood of dwellings in Puerto Rico. 
In the poorer, thickly settled regions the rain water is saved either 
for drinking or washing or both. The receptacles used to collect the 
water, eitlier barrels or cisterns, usually are not covered and they 
are therefore easily accessible to the females for depositing their eggs. 

This species was taken in all parts of the coastal plains of Puerto 
Rico and in many of the towns high in the mountains. 

The adults are fierce biters and attack freely and without warn- 
ing during the day and early in the evening. 

Distribution Records: Mayagiiez, July 31, 1936, No. 4, August 1, 

1935, No. 1, August 3, 1935, No. 1, August 22, 1935, No. 2, Octo- 
ber 21, 1935, No. 1, October 21, 1935, No. 1, December 4, 1935, 
No. 1, February 15, 1936, No. 5, April 10, 1936, No. 2, April 9, 

1936, No. 1; Rincon, August No. 4; Guanica, October 9, 1935, No. 
2 ; Fajardo, November 13, 1935, No. 5 A ; San Juan, December 19, 
1935, No. 2, October 1, 1926 (WAII) ; Catano, December 19, 

1935, No. 4; Hormigueros, April 3, 1936, No. 1; San German, April 
3, 1936, No. 3 ; Guayanilla, Apxdl 6, 1936, No. 1 j Cabo Rojo, April 
7, 1936, No. 1 ; Lajas, April 7, 1936, No. 8 ,* Aguada, Aixril 8, 1936, 
No. 3 ; Aguadilla, April 8, 1936, No. 7 ; San Sebastian, April 8, 

1936, No. 10; Quebradillas, April 9, 1936, No. 4; Camuy, April 9, 
1936, No. 6; Hatillo, April 9, 1936, No. 7; Arecibo, April 9, 1936, 
No. 8 ; Penuelas, April 15, 1936, No. 1 ; Ponce, April 15, 1936, No. 2. 

10. Aedes (Ochlerotatus) condolescens Dyar & Knab. 

A form suspected to be this species was taken by sweeping an 
area covered with dead leaves in a deeply shaded wood in Maya- 
giiez. An examination of the male genitalia substantiated this iden- 
tification. The larva is unknown. 

Distribution Record: Mayagiiez, May 21, 1936. 
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11. Aedes (Ochlerotatus) scapulwris (Bondani), 

This species is represented by a single larva taken on the edge 
of a roadside ditch at Mayagiiez. It was associated with Dixa sp., 
Coi\ethrella appemUculata^ and Uranotaenia lowii. 

Distribution Record. Mayagiiez, May 16, 1936, No. 1. 

12. Mansonia {Mansonia) titillans (Walker). 

Males and females of this form were taken in small numbers from 
the light trap at the Experiment Station in Mayagiiez during the 
fall of 1935. No specimens were taken in horse traps, and it is not 
known if the females attack man or animals. The larvae were not 
taken. 

Distribution Records: Mayagiiez, September 26, 1935, LT, 

November 25, 1935, LT. 

13. Mansonia {Mansonia) indubitans Dyar & Shannon. 

This species previously was known only from adults. During 
these investigations the larvae were taken for the first time attached 
to the submerged stems of Pistia stratiodes. Larvae brought into the 
laboratory reattached themselves to stems of Pistia and developed to 
maturity. A description of the larva follows: 

Description of the larva of M, indubitans: Length 6-7 mm.» Head 
one-fourth wider than long; antenna (fig. 7) long and slender, longer 
than width of head, a large hair tuft at the middle of the basal 
portion, terminal portion long and slender with an articulation at 
the distal end, two long terminal setae present arising from end 
of basal portion equal in length to terminal portion’ of antenna. 
Head hairs small and in multiple tufts. Lateral comb at eighth 
segment of eight to ten scales arranged in a single row, each scale 
fringed outwardly with large spines. Air tubes (fig. 8) less than 
twice as long as wide, the basal portion broad, a terminal portion 
sharply attenuated with saw-like teeth on upper edge ; a pair of hair 
tufts on lower portion of basal portion, a single pair of hairs on 
upper edge of tube at junction of basal and terminal portions; pecten 
absent. Anal segment nearly twice as long as wide, ringed by 
dorsal plate and covered with fine pilose setae ; dorsal tuft of many 
long hairs, all joined at base; lateral hair, a small tuft of long 
hairs; ventral brush of long hairs. Anal gills four, pointed and 
shorter than anal segment. (Larval and pupal skins and reared 
male in the collection of the United States National Museum.) 

. The females were taken in numbers from light and horse traps. 
It is no! known if they enter houses in search of blood. The records 
given below are the first for the West Indies. 
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Distribution Records: Lake Cartagena, November 16, 1935, HT, 
November 23, 1935, No. 5, HT; Sabana Grande, May 22, 1936, LT. 

14. Deinoceriies cancer (Theobald). 

The larvae of this form develop in the water found in crab holes 
near the sea coast. The adults may be found resting in the mouths 
of crab holes during the day. Males have been taken from light 
traps at night, and females engorged with blood have been found 
in horse traps. The females have been observed also in houses at 
night. 

Distribution Records: Dorado, September 1, 1935; Mayagiiez, 
November 14, 1935, HT.; Central Aguirre, July 15, 1935. 

15. Culex (Mochlostyrax) pilosus Dyar & Knab. 

The larvae of this form were taken in a roadside ditch in associa- 
tion with many other larvae. The larvae rest on their backs on 
the bottom of the pool and when disturbed exhibit a peculiar wig- 
gling motion of the hinder parts of the body which is different from 
that of any other tropical Culex encountered. The larvae were fairly 
numerous during the latter part of November 1935 but were not 
encountered again until May 1936. Larvae of Uranotaenia are nearly 
always found associated with this species and quite frequently 
Anopheles albtmanus and Psorophora jamadcensk were present as- 
well. 

Distribution Records: Mayagiiez, November 26, 1935, No. 1, 
November 27, 1935, No. 3, November 29, 1935, No. 1, May 31, 1936. 

16. Culex {Mochlostyrax) inhibitafor Dyar & Knab. 

This species is one of the most abundant of the Culex group. It 
develops in roadside ditches, swampy areas, edges of ponds (fig. 4), 
and in both fresh and brackish water. In general, it is found in 
all types of clean water, rarely being found in water that is polluted 
with sewage (fig. 5). In one instance it was taken in water con- 
taining 770 parts of chlorine per 100,000 parts of water (Anasco 
River) . 

The adults of this species were taken in a horse trap at Lake 
Cartagena. No other evidence relative to their blood-sucking habits 
is available. 

Distribution Records : Mayagiiez, August 21, 1935, No. 3, Novem- 
ber 29, 1935, No. 1, December 10, 1935, No. 3, January 8, 1936, 
No. 1, January 10, 1936, No. 1, January 15, 1936, No. 1, March 
15, 1936, No. 1; Hormigueros, September 17, 1935, No. 3; Gu&nica, 
October 9, 1935, No. 4; Rinc6n, October 10, 1935, No. 5; San Anto- 
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nio, October 10, 1935, No. 1; Lake Cartagena, November 11, 1935, 
No. 4; Guanajibo, Mayagiiez, November 7, 1935, No. 2; San Sebas- 
tifin, January 17, 1936, No. 1; Dorado, February 1932, (WAH). 

17. Culex (Machlostyrax) can^inophUus Dyar & Knab. 

Only the larval stage of this species was taken. It is reputed to 
develop in erab holes but these specimens were taken along the 
edge of Lake Cartagena in water eontaining a large amount of float- 
ing vegetation. 

Distribution Records : Lake Cartagena, November 11, 1935, 

November 23, 1935. 

18. Culex {Melanoconion) atratus Theobald. 

The larvae of this species were taken in pools of a more* or less 
permanent nature containing some vegetation. They were associated 
with Anopheles olbimanus and Uranotaenia sp. 

The adults were not recognized in house, light, or horse-trap 
collections. 

Distribution Records: Mayagiiez, August 22, 1935, No. 1, Octo- 
ber 7, 1935, No. 1, October 8, 1935, No. 2, November 7, 1935, No, 
4; Dorado, February 1932 (WAH), September 1, 1935, No. 4; San 
Juan. April 26, 1929 (WAH). 

19. Culex (Melanoconion) americanus (Neveu-Lemaire). 

The larvae of this species were taken in the leaf bases of the 
following three plants: (a) The bromeliad Guzmania ierteronicma: 
(b) ‘‘malanga’’, Caladium colocasia (fig. 6) ; and (c) a plant with- 
out any common name, Dieffenbachia sequine. The bromeliads found 
in the mountainous regions of Puerto Rico are the most important 
and most abundant of the host plants mentioned above. 

The water in the leaf bases of the bromeliads in which these 
larvae live always is acid. In some cases larvae were taken from 
bromeliad water having a pH of 3.8. Usually, however, the pH 
range is between 4 and 6. Other mosquito larvae present in brome- 
liad leaf bases are Megarhinus protoricensis, Wyeomyia mitchelUi, and 
Corethrella appendiculata. 

The adults were not taken in horse-trap collections in regions 
where the larvae of this species were abundant, and it is assumed, 
from this, that they do not usually attack warm-blooded animals. 

Distribution Records; Maricao, August 15, 1935, No. 1, August 
25, 1935, No. 1, October 13, 1935, No. 1, October 28, 1935, No. 1, 
November 7, 1935, No 1, January 28, 1936, No. 10, May 5, 1936, 
No. 1, May 21, 1936 ; Luquillo National Forest, March 24, 1936, No, 
1, May 21, 1936, No. 1. 
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20. Culex (Cidex) bahamensis Dyar & Knab. 

The larvae of this species are restricted to brackish water. On 
one occasion the water in a large pool at Salinas appeared black 
because of the large number of larvae present. The larvae also were 
taken in the hoof-track pools along the edge of Lake Guanica in 
water having a chlorine range of from 195 to 900 parts per 100,000 
of water. Species associated with baliamensis in brackish water pools 
were Aedes sollicitans. Anopheles alhimiinus and Culex nigripalpus. 

Distribution Records : Salinas, October 31, 1935, No. 8 ; Guanica, 
January 23, 1936, No. 1; Dorado, August 15, 1930 (WAH.) 

21. Culex (Ctdex) habilitator Dyar & Knab. 

The larvae of this species are able to develop in eitlier fresh or 
brackish water. They were taken in large numbers from brackish 
pools (185 parts Cl per 100,000) along the Anasco River and in the 
brackish hoof-track pools at Lake Guanica. They were also taken 
in the swampy fresh-water areas in Mayagiiez. Other larvae asso- 
ciated with this species were Anopheles alhimanus and Uranotaenia 
lowii. 

During the day, the adults may be found resting under dried 
leaves in sliaded places in the forest. Their feeding habits were 
not determined. 

Distribution Records: Mayagiiez. July 27, 1935, No. 1, August 

21, 1935, No. 1, May 7, 1936, No. 1; Ensenada, October 9, 1935, No. 
1, October 17, 1935. No. 1; Guanica, October 9, 1935, No. 5; Dorado, 
October 1, 1930 (WAH). 

22. Cidex (Culex) nigripalpxis Theobald. 

This species is- probably the most abundant of all tropical forms 
of Culex. Tt is found breeding in larg^^ numbers in tlie open coun- 
try and in the towns, in fresh and brackish pools and in clean and 
sewage-polluted waters. The larvae have been found associated with 
Uranotaenia lotvii, CorcthrcUa appendwidata, Aedes taeniorhynchus, 
Anopheles albimanusy A. grahhamii, Cidcx quinqnefasciatus, Aedes 
sollicitans, Anopheles crucians, and Culex bahamensis. 

The adults rarely enter houses. 

Distribution Records: Mayagiiez, July 8, 1935, No. 1, July 25, 
1935, No. 2, August 22, 1935, No. 3, August 28, 1935, No. 2, Sep- 
tember 7, 1935, No. 1, September 9, 1935, No. 1, September 11, 1935, 
No. 2, September 13, 1935, No. 1, September 18, 1935, No. 2, Sep- 
tember 29, 1935, No. 1, October 7, 1935, No. 2, December 10, 1935, 
No. 4, December 14, 1935, No. 2; Anasco, August 20, 1935, No. 5. 
August 19, 1935, No. 1, September 19, 1935, No. 3; Hormigueros, 
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September 17, 1935, No. 4; Qu4nica. October 9, 1935, No. 6, January 
23, 1936, No. 2 ; Ensenada, October 17, 1935, No. 1, October 25, 1935, 
No. 4 Las Marias, January 17, 1936, No. 2; Dorado, October 1930 
(WAH). 

23. Culex {Culex) janitor Theobald. 

This form is known only from adults collected in the mouths of 
crab holes. Dr. Hoffman has taken the larvae in crab holes at Pue- 
blo Viejo. 

Distribution Records: Dorado, September 1, 1935; Mayagiiez, 
April 29, 1936, No. 3; Pueblo Viejo, November 2, 1935 (WAH). 

24. Culex {Culex) secutor Theobald. 

The larvae of this species appear to prefer water which is cool, 
since they are found in permanent pools at high altitudes or in 
deeply shaded pools in the lowlands. They were taken in the same 
pools with the larvae of Chaohorus brasiliensis. 

Distribution Records: Mayagiiez, October 17, 1935, No. 1, Feb- 
ruary 15, 1936, No. 6; Maricao, January 28, 1935, No. 9; Luquillo 
National Forest, April 12, 1936. 

25. Culex {Culex) quinquefasciatus Say. 

This species is probably the most abundant form found in the 
towns and cities of Puerto Rico. It is found around habitations in 
nearly all parts of Puerto Rico with the exception of certain high 
mountainous areas. It is able to develop in clear water or in water 
heavily laden with sewage. Street gutters (fig. 1), drainage ditches 
(fig 2), tin cans, etc., are suitable places where water may collect 
and breeding result. It usually does not have the association of 
other mosquito larvae all hough rarely it is found with Anopheles 
albimanus, Aedes aegypti, and Culex nigripalpus. 

The adults enter houses in great numbers in search for blood, 
and from the standpoint of annoyance it is the most important 
species. It is probably the only mosquito vector of filariasis in Puerto 
Rico. This disease is of some importance on the Island. 

Distribution Records: Mayagiiez, eluly 10, 1935, No. 1, July 4. 
1935, No. 1, July 11, 1935, No. 2, August 1, 1935, No. 2, August 

18, 1935, No. 1, August 21, 1935, No. 4, August 27, 1935, No. 1, 
September 12, 1935, No. 1, September 29, 1935, No. 1, December 
10, 1935, No. 5; December 11, 1935, No. 1, December 11, 1935, No. 
2, December 11, 1935, No. 3, December 9, 1935, No. 1, December 
13, 1935, No. 4, December 14, 1935, No. 3, January 4, 1936, No. 1, 
February 15, 1936, No. 5, February 19, 1936, No. 1; Isabela, August 

19, 1935, No. 1; Rinc6n, August 26, 1935, No. 2; Fajardo, Novem- 
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ber 13, 1935, No. 5; San Juan, November 12, 1935, No. 5, Decem- 
ber 19, 1935, No. 1, October 1, 1926 (WAH) ; Catano, December 19, 
1935, No. 5; Maricao, January 6, 1936, No. 1, April 14, 1936, No. 
1; Adjuntas, January 6, 1936, No. 4; Jayiiya, January 6, 1936, No. 
4; Hormigueros, April 3, 1936, No. 2; Guayanilla, April 6, 1936, 
No. 2; Sabana Grande, April 6, 1936, No. 4; Anasco, April 7, 1936, 
No. 4; Ponce, April 13, 1936, No. 4. 

26. Megarhimts (Megarhinus) portoriccnsis Roeder. 

The larva of this species was the largest of any taken in Puerto 
Rico. Its habitat is restricted to tree lioles in association with Aedes 
mediovif tains; and in leaf bases of bromeliads in association with 
Culfjr. amcricannsi and ^Vycomyia mitchrMii. It is a predator on 
other mosquito larvae and, if necessary, cannibalistic. Its restricted 
habitat does not allow its predacious habit to be of any significance 
in the general Puerto Rican mosquito problem. 

A single male was taken by ]\I. 11. Smith in a coffee grove in 
Mayagiiez during midday on September 18, 1935. 

Distribution Records: Mayagiiez, September 18, 1935, No. 1. 
December 10, 1935, No. 1. 

27. Uranotaenia sappMrina (Osten-Sacken). 

Altliough Vranofacnia larvae are veiy common in all parts of 
the coastal plain of Puerto Rico, the two common species cannot be 
readily separated on larval characters. On the basis of rearings and 
light-trap collections it appears that this species is present only in 
small numbers. 

The adults do not attack man. 

Distribution Records: Cabo Rojo, November 18, 1935, No. 1, 
Mayagiiez, November 8, 1935. 

28. Uranotaenia lowU Theobald. 

This species appeared with regularity and in greater numbers 
than r/. sapphirina both in light- trap collections and in reared mate- 
rial during the year. The larvae of this group prefer the water con- 
taining much vegetation. They are found in considerable numbers 
in almost all open-country situations. In one or two cases they were 
taken in brackish water pools. 

As far as known the adults do not attack man or animals. 

Distribution Records : Mayagiiez, August 22, 1935, No. 1, Sep- 
tember 18, 1935, No. 2, October 1, 1935, No. 1, October 8, 1935, No. 
3, November 26, 1935, No. 1 ; Gudnica, October 9, 1935, No. 5, Octo- 
ber 9, 1935, No. 8; Rinc6n, October 10, 1935, No. 5; Lake Carta- 
gena, November 11, 1935, No. 4. 
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29. Anopheles {Nyssorhynchus) albimanus Wiedemann. 

This species is the most abundant of the Puerto Rican anophelines. 
It is found in all parts of Puerto Rico, yet the most suitable condi- 
tions for its development are found in the coastal plain. 

The larvae are commonly found in roadside, irrigation (fig. 3), 
or drainage ditches, in overnight reservoirs (fig. 5), in swamps, and 
along the margins of streams, rivers, ponds, (fig. 4) and lakes. They 
also have been found in street gutters, tin cans, and water barrels, 
but the indications are that they prefer situations in open country. 
They appear to breed with equal ease in brackish and in fresh water, 
as they were taken in water liaving 950 parts of chlorine per 100,000 
parts of water. 

The adults are active only at night and as many as 1,000 were 
taken in one horse trap in one night. During the day they remain 
in hiding and consequently little is known of their diurnal activities.„ 
In a few cases the females were recovered by sweeping and in one 
case a female was taken from the mouth of a crab hole. 

Its importance as a carrier of the causative organism of malaria 
cannot be over-estimated. 

Distribution Records: Mayagiiez, July 8, 1935, No. 2, July 10, 
1935, No. 3, July 31, 1935, No. 1, August 14, 1935, No. 1, August 
21, 1935, No. 2, August 22, 1935, No. 1, September 11, 1935, No. 

1, September 17, 1935, No. 1, September 29, 1935, No. 1, October 
4, 1935, No. 1, October 7, 1935, No. 1. October 8', 1935, No. 1, Novem- 
ber 7, 1935, No. 4, November 26, 1935, No. 1, November 27, 1935, 
No. 3, November 29, 1935, No. 1, December 10, 1935 No. 3, December 
13, 1935, No. 1, January 8, 1936, No. 2, January 10, 1936, No. 1, 
February 15, 1936, No. 5, March 15, 1936, No. 1, March 16, 1936, 
No. 3 ; Rincon, August 20, 1935, No. 4 ; Hormigueros, August 16, 
1935, No. 1, September 17, 1935, No. 2; Isabela, August 19, 1935, 
No. 3; Anasco, August 20, 1935, No. 4, September 19, 1935, No. 1; 
Pueblo Viejo, August 31, 1935, No. 3, December 18, 1935, No. 1; 
Rio Piedras, August 31, 1935, No. 4; Dorado, September 1, 1935, 
No. 1 ; Toa Alta, September 1, 1935, No. 5 ; Vega Baja, September 

2, 1935, No. 1 ; November 12, 1935, No. 3 ; Manati, September 2, 
1935, No. 2; Barceloneta, September 2, 1935 No. 3; Ponce, Octo- 
ber 3, 1935, No. 2; Guanica, October 9, 1935, No. 5, October 25, 
1935, No. 1; January 23, 1936, No. 1; Ensenada, October 17, 1935, 
No. 1; Aguada, October 10, 1935, No. 3; Guanica, October 25, 1935, 
No. 1; Aguirre, October 30, 1936, No. 3; October 31, 1935, No. 1; 
Guyama, October 31, 1935, No. 4; Arroyo, October 31, 1935, No. 5; 
Salinas, October 31, 1935, No. 6; Quebradillas, November 8, 1935, 
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No. 1 ; Hatillo, November 11, 1935, No. 1 ; Boqueron, November 11, 

1935, No. 1; Lake Cartagena, November 11, 1935, No. 4; Arecibo, 
November 12, 1936, No. 1; Manati, November 12, 1935, No. 2; 
Bayamon, November 12, 1935, No. 4; December 18, 1935, No. 2; 
San Juan, November 12, 1935, No. 6; Carolina, November 13, 1935, 
No. 1; Rio Grande, November 13, 1935, No. 2; Mameyes, November 
13, 1935, No. 3; Luquillo, November 13, 1935, No. 4; Fajardo, 
November 13, 1935, No. 6; Ceiba, November 13, 1935, No. 7; 
Naguabo, November 13, 1935, No. 8; Humacao, November 13, 1935, 
No. 9; Yabucoa, November 13, 1935, No. 10; Maunabo, November 
7, 1935, No. 4; Catano, December 19, 1935, No. 3; Adjuntas, January 
6, 1936, No. 3 ; Las Marias, January 17, 1935, No. 2. 

30. Anopheles {Anopheles) crucians (Wiedemann). 

This species is represented by a single larva taken in brackish 
water in a hoof print at Lake Guanica. This constitutes the first 
record of the species in Puerto Rico. 

Distribution Record: Guanica, eJanuary 23, 1935, No. 2. 

31. Anopheles {Anopheles) grabhamii Theobald. 

In so far as abundance in Puerto Rico is concerned this species 
ranks second among the anophelines. The larvae are found in fresh 
and in slightly brackish water in habitats similar to those in which 
larvae of A. albimantus are found. 

The adults were taken in horse traps and occasionally in light 
trap and net collections. 

Distribution Deeords: Dorado, September, 1935, No. 3; Maya- 
giiez, December 10, 1935, No. 4. 

32. Anopheles {Anopheles) vestitipennis Dyar & Knab. 

The larvae of this species were not taken, but adults were present 
in various horse-trap collections. In abundance it ranks third among 
the anophelines. 

Distribution Records: Mayagiiez, September 17, 1935, HT, Octo- 
ber 15, 1935, HT; Cabo Rojo, December 16, 1935, HT, January 4, 

1936, HT. 

33. Corethrella appendiculata Grabham. 

The larva of this species, although small in size, is an effective 
predator on first-and second-stage Culex larvae. It is found in many 
open-country habitats having clean water, in crab holes, and in large 
numbers in the leaf bases of broineliads. 

It probably is of little value in reducing the numbers of mosqui- 
toes attacking man. 
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Distribution Records: Mayagiiez, August 1, 1935, No. 3, August 
21, 1935, No. 3, September 9, 1935, No. 1, September 18, 1935, No. 
1, November 27, 1935, No. 1 ; Maricao, August 25, 1935, No. 1, Octo- 
ber 13, 1935, No. 1, January 28, 1936, No. 10; Dorado, September 
1, 1935, No. 2. 

34. Chaohorus hrasiliensis Theobald. 

Adults of this species were taken in large numbers from light- 
trap collections, yet the larvae were encountered in only one instance. 
The larvae were taken in a pool formed by a spring in heavily 
shaded woods. Other larvae in the pool were Culex secutor and G. 
inhihitator. Although the larva is predacious it probably does not 
materially aid in reducing the number of mosquitoes attacking man. 
The records below are the first for the West Indies. 

Distribution Records: Mayagiiez, September 10, 1935, LT, Feb- 
ruary 15, 1936. 

A Key to the Species of Mosquitoes® Occurring in Puerto Rico 

Table op Genera 

Am TS 

1. Base of hind coxa in line mth upper margin of lateral metastemal 


sclerite 2 

Base of hind coxa distinctly below upper margin of lateral metastemal 
sclerite 3 

2. Tuft of setae present on metanotmn Wyeomyia 

Setae absent on metanotum Megarhinus 

3. Scutellum crescent shaped Anopheles 

Sciitellum trilobcd 4 

4. Anal vein extending beyond fork of cubitus 5 

Anal vein ending opposite or at base of cubital fork Uranotaenia 

6. Postspiracular setae present 6 

Postspiracular setae absent 8 

6. Spiracular setae present Psorophora 

Spiracular setae absent 7 

7. Wing scales narrow Aedes 

Wing scales broad Mansonia 

8. Antennae longer than proboscis Deinoceriies 

Antennae not longer than proboscis Culex 


LAEVAB 

Eighth - segment of abdomen provided with a distinct elongate dorsal 


siphon or respiratory tube 2 

Eighth segment without a distinct elongate dorsal siphon Anopheles 

2. Ani^ segment without ventral brush . Wyeomyia 

Anal segment with ventral brush 8 


*Only the Ouliciiiae or biting mosquitoes are considered. 
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3. Eighth segment laterally without pecten, having a plate with two coarse 

setae Megarhinus 

Eighth segment laterally with pecten consisting of small teeth 4 

4. Air tube without pecten MaTisonia 

Air tube with pecten 5 

5. Air tube with several pairs of ventral tufts Culex 

Air tuve Avith a single pair of tufts 6 

6. Hoad elongate, elliptical TJranotaenia 

Head nearly circular or transverse 7 

7. Mandible projecting laterally Deinocerites 

Mandible concealed 8 

8. Anal segment ringed by dorsal plate with hair tufts piercing ring — Psorophora 
Anal segment not ringed by plate, or if ringed the hair tufts posterior 

to the ring Aedes 

Table of Species of Psorophora 

ADULTS 

1. Femora and tibiae distinctly white speckled, first tarsal segment with a 

mesial white band jgmaicensis 

Femora and tibiae scarcely white speckled, first tarsal segment without 
mesial white* band pygmaea 

LARVAE 

1. Head hairs single pygmaea 

Head hairs multiple jamaicensis 

Table of Species of Aedes 

ADULTS 

1. Tarsi not white marked 2 

Tarsi white marked 5 

2. Mesonotum marked with gold tortiJis 

Mesonotum marked with silver 3 

3. Silver on mesonotum in a broad stripe not reaching scutellum 4 

Silver on mesonotum in a broad or narrow line reaching scutellum nubilus 

4. Abdomen with a median whitish-brown longitudinal band scapularia 

Abdomen without such a band candolescens 

6. Proboscis of female ringed with white 6 

Proboscis of female not ringed with white 7 

6. Abdomen with a longitudinal dorsal stripe solliciians 

Abdomen without a longitudinal dorsal stripe iaeniorhynchus 

7. Mesonotum dark with lyre-shaped silvery markings aegypti 

Mesonotum light with three central narrow silvery lines mediovittatus 

LARVAE 

1. Anal segment ringed by plate - 3 

Anal segment not ringed by plate 2 

2. Brush of anal segment with a more or less well developed triangular 

chitinous plate mediovittatus 

Without this structure aegypti 
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3. Air tube with tuft within pecten 4 

Air tube with tuft beyond pecten 5 

4. Lateral comb of eighth segment of a few scales nuhitua 

Lateral comb of eighth segment of many scales in a triangular plate — tortUis 

5. Comb scales pointed at tip, thorn shaped , sollidtans 

Comb scales with feathered tips 6 

6. Anal segment short, gills budlike tacniorhynchus 

Anal segment normal, gills moderate scapularis 

The larva of A. condolcscens is unknown. 

Table op Species op Mansonia 

ADULTS 

1. Large reddish forms with palpi over one-third as long as proboscis titillans 

Small black and white forms with palpi not as long as one third of 
proboscis induhitans 

LARVAE 

1. Antenna stout with a terminal digit drawn out but distinctly smaller than 

the antenna itself titillans 

Antennal slender with a terminal digit of the same size as antenna and 
continuous with it irvdubitans 

Table op Species op Uranot’Aenia 

ADULTS 

1. Tarsi all darky colored sapphirina 

Tarsi marked with white lowii 

larvae* 

1. Anal gills pointed sapphirina 

Anal gills blunt lowU 

Table op Species op Culex 

ADULTS 

1. Vertex of head with narrow curved scales 2 

Vertex of head often with small flat scales or many erect forked scales, 

generally with the tarsi unmarked 8 

2. Tarsal joints white marked 3 

Tarsal joint black 7 

3. Proboscis of female with a distinct central white ring hahamensia 

Proljoscis of female without a distinct white ring 4 

4. Proboscis of female with a broad pale area beneath, which may be 

continued on the upper side as a very narrow ring at about the outer 

third hahilitator 

Proboscis entirely black 5 

5. Abdomen with basal segmental white bands widening on the sides 

some specimens of nigripalpus 

.^bdomen without basal segmental bands 6 

* Pinal determination of the species in this genus must depend upon an examination 
of the adult. 
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6. Femora whihisli below basally, occiput without erect black bristles secutor 

Femora entirely whistish below, occuput with erect black bristles janitor 


7. Mesonotum with narrow curved scales quinquefasciatus 

Menosotum with fine hair-like scales nigripalpus 

8. Palpi over one-third the length of proboscis americanus 

Palpi less than one-third the length of proboscis pilosus, vnhihitator, 


carcinophihis, atratus 


LARVAE 


1. Lateral comb of eighth segment consisting of spines in a single 

row pilosus 

Lateral comb with many scales in a triangular patch 2 

2. Antennae uniformly shaped, apical portion not more slender 3 

Antennae with the apical portion more slender than the basal portion — 4 

3. Abdominal hairs in coarse tufts americanus 

Abdominal hairs normal, two basal tufts of tube within pecten janitor 

4. Anal gills only two bahamensis 

Anal gill four 5 

5. Air tube with four or more paired tufts, the subapical one moved out of 

line at outer third of tube 6 

All of the tufts on air tube in line 8 


6. Air tube over five times as long as wide, without marked tapering 7 

Air tube less than five times as long as wide, tapering terminally, sub- 

fusiform quinquefasciatus 

7. Air tube about eight times as long as wide, with short three-haired 

tufts habilitatoT 


Air tube about seven times as long as wide or less, hairs of tube often 


single nigripalpus 

8. Air tube with long well defined tufts 9 

Air tube with small double hair tufts carcinophilus 

9. Body spieular pilose 10 

Body glabrous secutor 

10. Hair tufts on tube hll of about the same length atratus 

Hair tufts on tube with the basal one long, the rest progressively 
shorter inhihitator 


Culex antillum-magnorum Hyar is not considered to be a valid species 
but a form of U.. americanus and, therefore, is not included in this key. 


Table to Species of Anotoelbs 
ADULTS 

1. Tarsi marked with white 2 

Tarsi dark crucians 

2. White markings on hind tarsi different from those of fore and mid 

tarsi (ithimanus 

White markings on hind tarsi similar to those of fore and and mid tarsi 3 

3. Wing scales distinctly inflated grabhamii 

Wing scales narrow and linear vestitipennis 
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LARVAE 

1. Teeth of comb alternatingly long and short vestitipennis 

Teeth of comb both long and short, irregular 2 

2. Dorsal float hairs present on abdominal segments 1-7 albimanus 

Dorsal float hairs present on abdominal segments 2-7 8 

3. Anterior pair of float hairs smaller than others * crucians 

Float hairs all equal in size grdbhamii 


The following genera are represented by a single species in Puerto Rico; 
Wy corny ia, Magarliinus, and Democerites, 
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[, I. — Street culvert at Fajardo found to contain larvae of CtUex guvaqueftisciatus. 
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>A drainage canal in one of the densely populated sections of Mayagtiez 
which contained large numbers of Cvlex quinquefasciatus. 
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-A secondary Irrigation ditcb containing large numbers of the larvae of 
Anopheles aZhimanus, Mayagtlez, P. S. 
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—A sm all pond well stocked wltk lUh at Mayagtlez foi 

of Anopheles albimanus and Culex inhibitator ftlpn^ its 
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—An ovemiglit reservoir near Iiake Cartagena containing larvae of 
Anopheles cUbimanus, Culex inhihitator and Urqnotaenia spp. 
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IIG. 6.-tZiaryae of Cvlefs amerioanus wore found in the leaf bases of Caladium 
ooCoeaiia, commonly known as 
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DAMAGE TO SEA ISLAND COTTON BY THE WEST INDIAN 
BLISTER MITE {E RIO PH YES GOSSYPH BANKS") IN 
PUERTO RICO 


L. C. Fife, 

U. S. Department of Agriculture, Bureau of Entomolog7 
and Plant Quarantine*,* 

111 Puerto Rico the West Indian blister mite constitutes one of 
the major cotton pests. In 1936 a few fields were completely 
destroyed and many others were severely damaged as a result of the 
attack of this mite. Damage was found to be most severe in fields 
in which the attack began on the young growing plants. In such 
cases the development of fruiting forms may be entirely prevented. 

Serious damage to cotton by this pest has been reported from 
several widely separated areas. In India Thakar and Desai ( 1 ) 
report that this mite was first recorded in the year 1900, as a pest 
of cotton at Surat, the damage being as much as 50 per cent, and 
that since tliat date it has caused serious injury to cotton almost 
annually. In the West Indies Ballou ( 2 ) reports that this mite 
first occurred as a cotton pest in 1903, in Montserrat, and that soon 
afterwards it was found attacking wild and cultivated cotton in all 
the other islands of the Leeward and Windward groups and appeared 
in Barbados in 1912. During a visit to the Virgin Islands in 1931, 
U. C. Loftin was informed by former cotton growers that the blister 
mite had been known as a cotton pest for many years and was one 
of the principal “diseases” against which the ordinance passed by 
the Colonial Council of St. Croix in 1911 regulating the dates of 
planting and cleaning of fields was directed. The date of its first 
occurrence as a cotton pest in Puerto Rico is unknown but its presence 
was established in 1920 when Quarantine No. 47 of the United 
States Federal Horticultural Board against this mite was promul- 
gated. According to Rainwater ( 3 ), “This cotton pest was not 
known' to occur in the United States prior to June 1932, when U. C. 
Loftin collected it from wild cotton at Key Largo, and from door- 
yard plantings of Sea Island cotton in Key West.” It is not known 
to occur in any section of the United States except southern Florida. 

^ Order Acarina, family Eriophydae. Determined by H. E. Ewing. 

® In cooperation with the Puerto Rico Experiment Station of the United States De- 
partment of Agriculture. 

® These studies were made possible by funds allotted to this bureau during 1935-36 
under Puerto Rico (sugar-processing) tax fund order No. 2. 
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In Puerto Rico the West Indian blister mite Was found during 
1935 and 1936 in all cotton-growing districts along the northern 
coast. In November 1936, late in the season, every field in this 
region was* found heavily infested. In addition, a light infestation 



FIG. 1. — ^Young cotton plant showing characteristic injury by the West Indian 
blister mite (Eriophyes gossypii Banks). Lack of fruiting branches 
and forms, distorted and crumpled leaves, and distorted 
growth are very noticeable. Plant height, 16 inches. 

Isabela, P. B., May 16, 1936. 


was found on cultivated cotton at Boquer6n on the southern coast. 
In May 1936 wild cotton trees at Corozal, San Juan, and Naran- 
jito were, found heavily infested. 
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Nature of Injury , — Characteristic injury to cotton as a result 
of the feeding habits of the West Indian blister mite is shown in 
figure 1. This mite attacks all parts of the cotton plant except the 
roots. The invasion begins on the young fruiting buds which are 
located in the axils of the leaves. The external indication of attack 
is a distorted or crumpled appearance of the affected parts, which 
have a growth of fine, short, white hair. An extensive proliferation 
of hair, especially on the lower surface of the leaf, is also noted. 
On the leaves the mites are mostly found on the lower surface, suck- 
ing the plant juices from the outside, causing a chlorosis of the tis- 
sues on the upper and lower epidermis. The palisade cells of the 
affected leaves fail to develop their normal length, being about one- 
third the length of palisade cells not affected by gall formation. 
The small white blisters are evidently caused by the irritation set 
up by th(»se mites and result in hypertrophy of the affected part. 
The most noticeable injuries to heavily infested plants are the crum- 
pled leaves, distorted growth, and lack of fruiting branches and 
forms. The mit('s no doubt destroy the buds of these branches and 
forms, preventing their development. Later on small leaves develop 
where the fruiting branches normally form, and as a result many 
small leaves wdth short petioles are borne along the main stem. 
Severely affected squares do not open into normal flowers because 
the petals become so tightly bound together by overgrowth that they 
can not separate from one another. Abnormal shedding of the 
squares or young bolls was not noted as a result of mite attack. 

Extent of injury . — In order to show the extent of injury caused 
to cotton plants by this pest, counts were made of the number of 
fruiting branches, squares, bolls, and blooms and the plant height 
on plants in each of three different groups. Since the infestation 
was very uneven and adjacent plants in the same row were affected 
to different degrees, plants were selected at random and divided into 
three groups according to the degree of infestation, namely, none 
or light, medium, and heavy. Counts of this nature were made on 
two different occasions, April 20 and May 6. The field contained 
about 3 acres. The distance between plants and number of plants 
per hill varied considerably but the sandy soil appeared to be uni- 
form. 

The results of counts made on the above-mentioned plots to deter- 
mine the amount of damage to Sea Island cotton by this pest are 
shown in table 1. It will be noted that the number of fruiting 
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branches, squares, bolls, and blooms, and plant height varied 
inversely as the degree of infestation. Large differences in the num- 
ber of fruiting branches, squares, bolls, and blooms per plant were 
especially noted between the heavily and lightly or noninfested 
plants. On April 20 the differences between the average number 
of fruiting branches and forms per plant on the heavily and the 
lightly or noninfested plants were as follows: Fruiting branches 
7.81, squares 9.33, bolls 1.54, and blooms 0.25. The average differ- 
ence in plant height on this date was 5.85 inches. The average num- 
ber of fruiting branches and forms per plant on the medium infested 
plants was about one-half the number found on the lightly or non- 
infested plants. At this time, 100 plants were examined in each 
group. 

On May 6 the differences between the average number of fruit- 
ing branches and forms per plant on the heavily and lightly or non- 
infested plants were as follows: Fruiting branches 6.98, squares 
9.15, bolls 4.39, and blooms 0.44. The average difference in plant 
height was 5.44 inches. On this date the difference between the 
average number of bolls per plant on the heavily and lightly or non- 
infested plants had decidedly increased over that of the examination 
made on April 20. However, the average number of fruiting branches 
and forms per plant on the medium infested plants on this date was 
only slightly less than on the lightly or noninfested plants. 

In order further to confirm the foregoing observations, similar 
counts were made in two adjacent fields. A plot of 100 plants was 
staked off in each field. The number of fruiting branches, squares, 
and bolls, and the plant height in each of these plots were recorded 
bimonthly from April 15 to July 10, 1936. At the beginning of 
these observations the infestation on one plot was heavy while on 
the other plot it was light. However, the infestation gradually 
increased in the latter plot, and by July 10 became rather heavy. 
Therefore the counts were discontinued on that date. Other than 
the difference in the degree of infestation of this mite on the two 
plots, all other factors appeared to be uniform. The results of these 
examinations are shown in table 2 and graphically illustrated in 
figures 2 and 3. It will be noted that large differences were found 
in the number of fruiting branches, squares, and bolls on the lightly 
and heavily infested plots. As shown in figure 2, the difference in the 
number of fruiting branches between these two plots progressively 
increased at each consecutive bimonthly examination. The average 
difference per plant between the number of fruiting branches on 
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the lightly and heavily infested plots was 3.12 and ranged from 
1.69 on April 15 to 5.27 on June 24. All fruiting branches were 
counted on each plot whether it was bearing fruiting forms or not. 
If only the fruiting branches bearing forms had been counted on 
each plot, these differences would have been much greater. 


Table 2.--RESULTS OF EXPERIMENT TO DETERMINE DAMAGE CAUSED BY THE 
WEST INDIAN BLISTER MITE (ERIOPHYES GOSSYPII) TO SEA ISLAND COT- 
TON, ISABELA, P. R., 193S 


Date examined 

Average number > 
of fruiting branches 
on— 

Average number * 
of squares on— 

Average number » 
of bolls on— 

Average plant 
height (inches) 

Lightly 

infested 

plot 

Heavily 

infested 

plot 

Lightly 

infested 

plot 

Heavily 

infested 

plot 

Lightly 

infested 

plot 

Heavily 

infested 

plot 

Lightly 

infested 

plot 

Heavily 

infeste<l 

plot 

Anril 15 

May 6 

May 19 

Juno 8 

4.33 
0. 74 
8. 15 
10. 38 
12. 74 

2.04 

4.30 

5 40 
G.86 

7. 47 

5.83 
5.9C 
4. 70 
5. 75 
5.93 
4.80 

3.53 
4.15 
2.89 
1.82 
4.87 
7. 40 

0.09 

3.01 

6. 12 

0. 73 

7. GO 
10. 60 

0. 01 
1.30 
2.03 
2.37 
2. 15 
3. 19 

9. 72 
14. 32 
17. 39 
22.68 
26.27 

9.72 
13. 66 
15.53 
21. 44 
24.04 

June 24 

July 10 

A veraRe 

8. 47 

5.35 

5.51 

4 11 

5.51 

1.90 

18.08 

16.88 


1 100 plants examined. 



Fia. 2.— Average number of fruiting branches per plant on two plots, 
each plot containing 100 cotton plants with light and heavy infes- 
tation of the West Indian blister mite (Eriophyes gossypH) 
on each plot, Isabela, P. B., 1936. 
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Since these plots were also infested with the pink bollworm 
(Pectinophora gossypiella Saund.), the amount of seed cotton prod- 
uced on each plot could not be used as a basis to estimate the damage 
caused by the West Indian blister mite. Therefore the best criterion 
was the number of bolls produced on each plot, since the pink bollworm 
causes but little if any shedding of the fruiting forms. As shown 
in figure 3, the difference in the number of bolls between the lightly 
and heavily infested plots also progressively increased at each con- 
secutive bimonthly examination. The average difference per plant 
between the number of bolls in the lightly and heavily infested plots 
was 3.61 and ranged from 0.08 on April 15 to 7.31 on July 10. 



FIG. 3. — ^Average numbor of boUs per plant on two plots, each plot 
containing 100 cotton plants with light and heavy infestation of 
the West Indian blister mite {Eriophyes gosaypU) on 
each plot, Isabela, P. B., 1936. 

The average ratio of the number of squares on the two plots was 
1 . l.3-|-. The number of squares on the lightly infested plot was 
greater than on the heavily infested plot from April 15 to July 1, 
while the examination on July 10 showed the reverse to be true. 

There is no doubt that the mites on the lightly infested plot 
caused considerable injury and consequently there was less difference 
in the number of fruiting branches and forms between these two 
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plots than would have been found if this plot had not become 
infested. 

Carry-over and control, — So far as is known, cotton is the only 
host plant of the West Indian blister mite. In Puerto Eico cotton 
grows throughout the year and usually green plants that have not 
been destroyed or that have put out volunteer growth are present 
around the fields. Observations indicate that there is no hibernation 
period and that the mites continue to develop on these plants and 
spread to new plantings. In a field of young cotton at Isabela, on 
April 15, 1936, a heavy mite infestation was observed which had 
evidently spread from the new growth on old stalks in an adjacent 
field. These factors indicate that thorough cleaning of old fields 
and strict enforcement of a closed season when no green cotton is 
present would be an effective means of control. Wilson ( 4 ) has 
stated that a closed season of from 2 to 4 weeks is sufficient if prop- 
erly enforced. 

Blister mites of the genus Eriophyes on other malvaceous plants. 
— Blister mites of the genus Eriophyes^ were found attacking two 
different species of malvaceous plants, namely, Bastardia viscosa and 
Malachra capitata. Since the blisters formed by these mites were 
quite similar to those made by the West Ipidian blister mite 
{Eriophyes gossypii Banks), it was deemed important to determine 
if these species were the same and would attack cultivated cotton. 
Twenty-four cotton plants, bearing mature green bolls, were divided 
into three lots containing eight plants in each. Leaves of Bastardia 
viscosa and Malachra capitata (Malva) and cotton {Gossypium sp.), 
heavily infested with mites of the genus Eriophyes, were fastened 
paper clips on the leaves of normal cotton plants. Only the trans- 
fers from cotton to cotton were successful, all the plants of this 
group becoming infested. This experiment was repeated with six 
young cotton plants, 10 inches in height, in each group. Again all 
the transfers from cotton to cotton were successful, and only these. 
These results show that the mites of the genus Eriophyes found on 
Bastardia viscosa and Malachra capitata in Puerto Eico will not 
attack cultivated cotton. 

‘Determteed by p. B. of the Bureau of Entomology and PMnt Ouaranttne. 
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NEW OR LITTLE-KNOWN SPECIES OP WEST 
INDIAN TIPULIDAE (DIPTERA). II. 

By Charles P. Alexander 
Massachusetts State College, Amherst, Massachusetts 

The first part under tliis general title was published in the 
Journal of the Department op Agricu[.ture of Puerto Rico, vol. 
XX, No. 4, Oetober, j)aoes cS77-S82. In the present instalment, 

T wish to describe some interesting material collected in PiuTto Rico 
by Messrs. Julio Garcia-Diaz, James G. Needham and Mortimer D. 
Leonard, and a second rich series taken in Oriente, Cuba, by Messrs. 
Julian Acuna, Lawrence C. Bruner and L. Scaramuzza. The types 
of all the novelties are preserved in my collection of crane-flies 
through the friendly interest of the various collectors. 

Dolichopeza (Megistomastix) acutiloba sp.n. 

General coloration brown, tho praescutum with four paler stripes; antennae 
with inconspicuous pubescence that is much shorter than the scattered, uni- 
laterally arranged verticils; macrotrichia of wing-cells abundant; abdominal 
segments bicolorous, the bases of the segments brown, the posterior rings yel- 
low; subterminal segments and hypopygium dark; male hypopygium with apex 
of each tergal lobe terminating in an acute spine; beak of inner dististyle- 
relatively slender. 

Male. — Length 7-8 mm.; wing 6.5-7.5 mm. 

Female. — Length about 9 mm. ; wing about 9 mm. 

Described from alcoholic specimens. 

Frontal prolongation of head pale brown; palpi brown, the outer seg- 
ments slightly paler. Antennae brownish black, the pedicel yellow; flagellar 
segments broken beyond the third, but when entire the organ roust be as long 
as, or longer than, the entire body; flagellar segments with scattered elongate 
verticils, unilaterally distributed, together with a very short, inconspicuous 
pubescence. Head brown, the front and orbits more brightened. 

Pronotum brown. Mesonotal praescutum brown, with four paler stripes 
that are very poorly defined against the ground; scutal lobes a little darker 
than tho median area; scutellum and postnotum brown. Pleura obscure yellow., 
indistinctly variegated with darker, especially on the anepisternum and ventral 
sternopleurite. Halteres dusky, the knobs whitened. Legs with the coxae 
brown; trochanters yellow; remainder of legs brown. Wings brownish gray; 
stigma oval, darker brown; veins brown. Macrotrichia of cells abundant, in- 
volving the outer ends of cells B, M, Cu and 1st A, besides the cells beyond 
the cord. Venation : Petiole of cell M i a little shorter than m. The allotype, 
female has cell M % very short-petiolate to nearly sessile. 
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Abdominal segments bicolorous, the bases brown, the posterior rings broadly 
yellow, the amount of the latter decreasing on the outer segments; outermost 
segments and hypopygium uniformly darkened. Male hypopygium (Fig. 6) 
with each lateral lobe of the tergite, 9t, produced into an acute darkened 
spine; median area of tergite moderately produced. Outer dististyle, od, shal- 
lowly and unequally bifid, with a flattened glabrous lobule at base. Inner dis- 
.tistyle, id, with apical beak slender, pale. 

Habitat. — Puerto Rico. 

Holotype, S. El Yunque trail, Km. 1.3, June 11, 1935 (Garcia- 
Diaz) ; Collector's No, 1200. Allotype, $ , Picnic Grounds, Luquillo 
Mountains, June 7, 1935 (Garcia-Diaz) ; No. 1082. Paratopotypes, 
2 S 3, with the type. No. 1158, June 10, 1935; No. 1787, same 
dale; paratype, 1 $, Luquillo Mountains, No. 46, June 10, 1935 
(Garcia-Diaz) ; No. 1182. 

Dolichopeza {Megistomasiix) acutiloha is most nearly related to 
D. (M.) ohtusiloha sp.n., in the short, inconspicuous pubescence of 
the male antennae. The two species are most readily told from one 
another by the structure of the male hypopygium, especially the 
lateral lobes of the ninth tergite. The paratype female (No. 1182) 
has the petiole of cell Mi unusually long, considerably exceeding m, 
and with a distinct darkened cloud on the anterior cord. It may 
pertain to a different species. 

Dolichopeza (Megistomastix) obtusilqba sp.n. 

Male. — ^Length about 7,5 mm.,; wing 8 mni. 

Described from alcoholic specimens. 

Characters very similar to those of (icutiloba sp. n., differing especially in 
the structure of the male hypopygium. Pubescence of flagellar segments pale, 
a trifle longer and more erect than in (icutiloba but still less than a fifth as 
long as the conspicuous erect black verticils. Thoracic pattern much as in 
aoutiloha. Wings with unusually abundant macrotrichia, which include nearly 
the outer two-thirds of cell R and the outer end of cell iSnd A, as well as 
being very abundant in all outer cells. Venation: Union ot Bi and R% an- 
gulated and, ^eases, with a spur of 1 + a persisting beyond the point of 
their union. Abdomen bicolorous, as in acutiloba, the pattern persisting to the 
outer segments; hypopygium pale. Male hypopygium (Pig. 7) with the lateral 
arms of tergite, 9t, relatively long and conspicuous, at ends a little expailded 
into a head and provided with blackened spinous setae; median area of tergite 
strongly produced. Outer dististyle, od, deeply bifid, the inner arm very strongly 
capitate and set with abundant short dark setae; outer arm clavate, clothed 
much longer setae. Inner dististyle, id, wHh the apical beak very stoiat; 
lobe at its base darkened. 

Habitat.— ^Puefto Riep. . 

Uolotype, $ , El Yunque traU, Km. 1.8, July 27, 1985 (Oarcia- 
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Diaz) ; Collector’s No. 1477. Paratopotypes, 1 S , Luquillo Moun- 
tains, west of swimming pool, November 18, 1935 (Needham & Garcia- 
Diaz) ; No. 25; 1 6 , Trout’s Creek No. 1, Luquillo Mountains, June 
9, 1935 (Garcia-Diaz), No. 1122. 

Dolichopeza (Megistomastix) vittinervis sp.n. 

Antennae black throughout; naesonotal praescutum dark brown, with three 
grayish stripes, the broad median vitta vaguely divided by a dusky median 
line; pleura brownish gray, variegated with obscure yellow on ’the dorsal sterno- 
pleurite, ventral pteropleurite and meral region; knobs of halteres weakly in* 
fuscated; wings tinged with dusky; colls C and Sc brown, cord and veins Cu 
and Snd A seamed with brown; abundant, dark-colored macrotrichia in cells 
Hi to Mi, inclusive, not reaching the cord of wing and not including cells 
Cu or 1st A; m subequal to the petiole of cell Mi, 

Fo7nale. — Length about 7.5 mm.; Aving 8 mm. 

Frontal prolongation of head dark grayish brown; palpi brownish black. 
Antennae black, only the pedicel a very little paler; basal flagellar ’segments of 
moderate length, with very short, delicate setulae and scattered longer verticils; 
outer segments shorter. Head browmish gray. 

Mesonotal praescutum Avith the ground-color dark brown, with three grayish 
stripes, the median one broad, vaguely divided by a dusky median line; scutum 
with median area clear gray, the lobes more infuscated; scutellum and medio- 
tergite clearer gray. Pleura chiefly brownish gray, variegated by an obscure 
yellow on the dorsal sternopleurite, pteropleurite and meral region but not form- 
ing a distinct longitudinal stripe; dorsopleural membrane light brown. Halteres 
pale, the knobs weakly infuscated. Legs with the coxae brownish gray; tro- 
chanters yellow; femora obscure brownish yellow, the tips narrowly darker; 
tibiae and tarsi infuscated. Wings (Fig. 1) with a strong dusky tinge, cells G 
and So brown; stigma and relatively conspicuous seams on anterior cord, poste- 
rior cord, and veins Cu and Snd A darker brown ; veins and macrotrichia 
dark broAvn, conspicuous. Macrotrichia abundant in cells Hi (stigma), R,, Bs, 
.B B , Ml, ^nd Mi, M 8 , and M * , not attaining the bases of the cells and 
not crossing basad of cord (position of trichia shoAvn in figure by stippled 
dots); no trichia in cells Cu or 1st A. Venation: Ri + ^ represented only by 
a tiny spur; m arcuated at near midlength, subequal to the petiole of cell 
Mi; M s + 4 short, with m-cu at its fork. 

Abdomen badly discolored by eggs within body; tetgites chiefly light 
brown; cerci appearing as strongly compressed blades, their tips obtuse; hypo- 
valvae very reduced. 

Habitat. — Cuba (Orieute). 

Holotype, 9 , Loma del Gato, Sierra del Oobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acuna, Bruner and Scaramuzza). 

Dolichopeza ^Megistomastix) vittinervis is quite distinct ifrbni the 
other species of the subgenus 9) far made known. It is apparently 
closer to the Puerto Bioan Speoies than it is to D. (If.) cubensis 
(Alexander) of western Cuba. The darkeiied antennae, pattern df 
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praescutum and wings, and the restriction of the very conspicuous 
wing-trichia provide good characters for the separation of the species. 

Limonia (Rhipidia) tetraleuca sp.n. 

General coloration yellow, variegated by brown ; antennae brown, with 
four subterminal segments white; knobs of halteres variegated with white; 
posterior tarsi with three subterminal segments light yellow; wings cream- 
colored, the posterior cells darker; a relatively heavy darker brown costal 
pattern, the areas at origin of Ss and fork of 8c disconiiectedj wing-tip and 
axilla pale; basal abdominal segments vrhitened, the succeeding tergites with 
a brown median vitta. 

Female. — Length about 7.5 mm.; wing 6.7 mm. 

Described from the alcoholic type. 

Rostrum black, the labial palpi paler; maxillary palpi black throughout. 
Antennae black, with segments ten to thirteen, inclusive, abruptly white; pedi- 
cels of the intermediate flagellar segments a little paler than those of the 
more basal ones; flagellar segments moderately produced, with conspicuous 
glabrous apical pedicels that become more elongate and slender on outer seg- 
ments; terminal segment nearly as long as the preceding two taken together, 
its distal third narrowed. Head dark brown. 

Pronotum dark medially, paler on sides. Mesonotal praescutum with an 
irregular dark pattern, the median stripe broad and entire on posterior half, 
interrupted and reduced to a capillary median vitta on anterior half, at cephalic 
border continuous with a narrowly darkened border; the latter area at its 
outer end has a sinuous broken stripe extending backward to the suture, roughly 
paralleling the median vitta, as described; scutum pale medially, the inner 
margin of each lobe entirely traversed by a dark brown stripe that extends 
to the chiefly darkened scutellum; mediotergite dark brown, with a conspicuous 
pale spot at each antero-lateral portion. Pleura chiefly pale, traversed by 
two longitudinal brown stripes, the more dorsal one much wider, extending 
from the propleura to beneath the abdomen. Halteres variegated, the base of 
stem yellow, the distal half black ; knob black, extensively variegated with 
whitish. Legs with the coxae chiefly pale, traversed by the ventral pleural 
stripe; trochanters pale; remainder of legs dark brown, the posterior tarsi 
with segments two to four, inclusive, entirely light yellow. Wings with the 
cephalic half cream-colored, the posterior portion more darkened; anterior bor- 
der variegated by about six large darker areas, the fourth (origin of Ba) and 
fifth (fork of Sc) disconnected; a narrow subterminal darkened fascia; wing- 
tip, in cells ^ to Stid M 2 , inclusive, pale ; cord and outer end of cell lai 
M 2 narrowly darkened; axilla, in both anal cells, conspicuously white; veins 
brown, Cu yellow. Venation: Sc^ ending shortly beyond midlength of Ba, 
8c 2 at its tip; cell 1st Ma relatively long, its inner end strongly arcuated, 
with m-cu. at fork of M. 

. Abdomen with the first segment and base of the second pale, the remain- 
ing tergites conspicuously darkened medially, narrowly pale on sides; darkened 
area narrowed behind, the pale borders correspondingly widened; stemites 
yellow. Ovipositor with the cerci small and weak, darkened, not extending 
caudad beyond the tips of the hypovalvae. 
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Habitat. — Puerto Rico. 

Ilolotype, 9, El Yunque trail, Km. 1.3, July 7, 1935 (Garcia- 
Diaz) ; Collector’s No. 1419-43-35. 

The present fly is most nearly allied to Limonia (Bhipidia) 
subcostalis Alexander (Central America), differing especially in the 
pattern of the thoracic dorsum, abdomen and antennae. I had earlier 
(Dept. Sci. & Agr. Jamaica, Ent. Bull. 4 : 21-22; 1929) reported 
subcostalis from Jamaica, but it now appears more jirobable that the 
latter material represents a still different species. Tt is unfortunate 
that the males of several of these forms are still unknown. 

Shannonom3ria scaramuzzai sp.n. 

General coloration dark brown, the pronotum and lateral pretergitea ashy- 
gray; legs brownish yellow, the terminal tarsal segments darker; wings al- 
most uniformly tinged with gray, the stigma pale brown; oblique, nearly 
twice E i + 2 j E 2 subeoual to E ^ cell 1st M 2 closed; abdomen dark brown; 
Iiypopygium obscure brownish yellow. 

Male. — Length about 4-4.2 mm.; wing 3.8-4 mm. 

Female. — Length about 5.5-6 mm.; wing 4.5-4.8 mm. 

Rostrum and palpi black. Antennae brown to dark brown, the scape more 
or less pruinose; flagellar segments subglobular to short-oval, the outer ones a 
trifle longer; verticils about twice the length of the segments. Head dark gray- 
ish brown. 

Pronotum light ashy-gray, the coloration continued caudad on the lateral 
pretergites to the wing-root. Mesonotum uniformly dark brown, the praescutum 
unstriped. Pleura dark brown, sparsely pruinose. Halteres pale to slightly dusky, 
the knobs slightly more infuscated. Legs with the coxae and trochanters obscure 
yellow; remainder of legs brownish yellow, the terminal tarsal segments darker. 
Wings (Pig. 2 ) almost uniformly tinged with gray; stigma oval, pale brown, 
bisected by R a ; veins pale brown. Macrotrichia of veins very variable, in cases 
with numerous trichia on veins beyond cord, including a series of about a dozen 
on R 3 , in other specimens + ^3 + 4 and E 3 without trichia. Vena- 

tion: Sox ending opposite midlength of Es, Sc 2 at its tip; Es angulated to 
weak-spurred at origin ; E a subequal to R 3 + 4 ; ^3 oblique, nearly twice 

Rid- 2 ; cell 1st M 2 closed, exceeding in length vein M 4 beyond it; m-cn 
about two-thirds its length beyond fork of M. 

Abdomen dark brown; hypopygium obscure brownish yellow. 

Habitat. — Cuba (Oriente), 

Ilolotype, 9 , Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acuna, Bruner and Scaramuzza). 
Allotopotype, 9 . Paralopotypes, 1 ^ , 1 9 ; paratypes, several of 
both sexes, Pico Turquino, Sierra Maestra, altitude 3750 feet, June 
12, 1936, at light (Acuna). 

I take much pleasure in naming this fly in honor of Mr. L. 
Scaramuzza, who collected part of the type series. The fly is amply 
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distinct from the other Antillean species so far made known. It 
differs from bretnctda Alexander and mesophragma Alexander, in 
the venation and in the virtually unmarked wings. In the latter 
regard it comes closer to triangularis Alexander, of Puerto Bico, 
which has cell of the wings open. 

Qnophomyia (Onophomyia) diazi sp.n. 

Size small (wing, 9> 4*7 mm.); general coloration black, including an- 
tennae, halteres and legs; wings nearly hyaline, with conspicuous black veins; 

+ 4 very strongly arcuated, nearly erect; cerci with setae to extreme 

tips. 

Female. — Length about 5 mm.; wing 4.7 mm. 

Described from the alcoholic type. * 

Head and appendages black; flagellar segments of antennae oval, the ver- 
ticils subequal in length to the segments. 

Thorax and appendages black. Wings (Fig. 3) nearly hyaline; stigma 
faintly indicated as a cloud beyond veins black, conspicuous. Venation; 
JB* + t + 4 very strongly arcuated, nearly erect; Bn subequal to Jli + 4 5 Bn 
dose to R , -f- , , slightly upcurved at its tip ; cell R * at margin wider than 
cell R| ; cell 1st narrowed at proximal end; m-cti about one-third its length 
before fork of M, 

Abdomen black; terminal segments narrowed, but not as markedly so as in 
arcuata; cerci with the tips truncated, provided with setae to extreme ends. 

Habitat. — Puerto Rico. 

Holotype, $ , Luquillo Mountains, Km. 11.8, Lot 46, June 7, 
1935, at light (Garcia-Diaz) ; Collector's No. 1028-38-36. 

I take unusual pleasure in dedicating this species in honor of the 
collector of the rich series of Puerto Rican Tipulidae discussed iu 
this report. The only related species so far described is the larger 
Onophomyia arcuata Alexander (British Guiana), which, besides its 
major size, differs in the more produced cerci and genital segment, 
and in slight details of venation and trichiation of the veins. The 
discovery of a species of Onophomyia in the Greater Antilles is of 
unusual interest. 

Gtonomyia (Lipophleps) uionacantha sp.n. 

'Male. — ^Length about 4-4.6 mm,; wing 3.2-4 mm. 

Fenikle. — Length about 5.5-6 mm.; wing 4-4.6 mm. 

Belongs to the dncrea group; closely allied to helophila Alexander, dif- 
fenng chiefly in the structure of the male hypopygium, notably o>f the outer 
distiityle. 

The fly has been adequately described and figured under the name 
helophila Alexander (Joum. Dept. Agr. Puerto Rico, 16 ; 373, fig. 
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20; 1932), with which species it has been long confused in colleotions. 
The receipt of rather numerous specimens from Senor Garcia-Diaz 
indicates that the Puerto Rican fly is distinct from helophUa, which 
has a vast range on the American mainland, from Texas as far south 
as Peru. The structure of the male hypopygium of the two flies 
is shown by the accompanying figures. Q. (L.) monacantha (Fig. 
8) has a single powerful blackened spine on the inner margin of 
the outer dististyle. O, (L.) helophila (Fig. 9) has two such spines, 
both provided with microscopic spinulae. 

The various figures of the male hypopygium of helophUa hitherto 
provided (Ent. News, 27 : 345, fig. 3; 1916. Proc. Acad. Nat. 
Sci. Philadelphia for 1916, pi. 29, fig. 60; 1916) are inaccurate as 
regards the nature of the lobe of the outer dististyle. 

Habitat. — Puerto Rico. 

Holotype, ^ , Vieques Island, at light, September 25-27, 1931 
(Leonard). Paratypes, 10 alcoholic $ $, Ytinez River, June 19, 
1935, at light (Garcia-Diaz) ; Nos. 1279, 1316; 1 $, Yunez River, 
June 22, 1935, No. 1367 ; 1 $ , Rio Blanco, at light, March 6, 1935 
(Needham & Garcia-Diaz), No. 1784; 1 $, Lares, March 22, 1935 
(Needham & Garcia-Diaz), No. 722. 

Gonomyia (Lipophleps) orthomera sp.n. 

Belongs to the manca group; coloration yellow, the thorax variegated by 
brown; pleura weakly striped; male hypopygium with the dististyles terminal 
in position, the outer a long, slender, nearly straight spine, gradually narrowed 
to the acute tip; phallosome a single median structure, entirely pale, in slide 
mounts extending caudad to beyond the tip of the longest dististyle. 

Male. — Length about 3.8-4 mm.; wing 2.8-3 mm. 

Female. — Length about 4.5 mm.; wing 3.5 mm, 

Described from alcoholic specimens. 

Rostrum yellow; palpi dark brown. Antennae brownish black throughout, 
the flagellar segments with elongate verticils in both sexes, longer in the male. 
Head yellow, the center of vertex weakly darkened. 

Pronotum yellow. Mesonotum yellow, the praescutum chiefly covered by 
three confluent brown stripes; raediaii area of scutum yellow, the lobes brown; 
scutellum yellow; mediotergite yellow on sides, the central portion more darkened. 
Pleura yellow, with vague and poorly defined brown longitudinal stripes, the 
more dorsal occupying the propleura, anepistemum and ventral meron, becoming 
obsolete before the root of halteres. Halteres pale brown, the knobs whitened. 
Legs with the coxae pale brown; trochanters yellow; remainder of legs brown. 
Wings strongly tinged with brown, the stigma scarcely darker; veins pale. 
Venation: 8o^ ending a distance before origin of IRa nearly equal to the length 
of the latter; branches of Ra strongly divergent near outer ends; m-ou before 
fork of M, 
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Abdominal tergites pale brown; sternites more yellowish; hypopygium yel- 
low. Male hypopygium (Fig. 10) with the dististyles terminal in position; 
outer style, od, a long, nearly straight, simple spine that narrows to an acute 
point, the distal third darkened; inner style about one-half the length of the 
outer, weakly constricted near midlength. Phallosome, p, entirely pale, consisting 
of a long median structure, gradually narrowed outwardly, the apex slightly 
exceeding the tips of the longest dististyle. 

Habitat. — Puerto Rico. 

Holotype, 6 , Tanama River, March 12, 1935, at light (Needham 
& Oarcia-Diaz), No. 545-21. Allotopotype, $. Paratopotypes, 
2 $ $ ; 1 broken S, May 11, 1935 (Garcia-Diaz), No. 882 — 21 . 
Paratypes, 1 ^ , 1 $ , Rio Cidra, March 23, 1935 (Needham & Garcia- 
Diaz), No. 819. 

Go 7 iomyia (Lipophleps) ortlumiera is entirely distinct from all 
previously described Neotropical membei*s of the subgenus. By my 
key to the Puerto Rican species of Lipophleps (Journ. Dept. Agr. 
Puerto Rico, 16 : 371; 1932), the species runs to couplet 3, being 
very distinct from hifiligera Alexander, the male hypopygium of 
which has a single, entirely fleshy dististyle. 

Toxorhina (Toxorliina) domingeusis sp.n. 

Mesonotum light ashy-gray, the praescutum with three brown stripes, the 
median one darker than the laterals; rostrum about four-fifths the length of 
wing; wings pale gray, the prearcular area pale yellowy veins pale brown, 
relatively distinct against the ground- color ; male hypopygium with a slender 
darkened spine on mesal face of basistyle near tip; dististyle with the outer 
lobe roughly quadrate in outline; aedeagus lyriform, each arm relatively long, 
sinuous, drawn out into hair-like points. 

Male. — Length, excluding rostrum, about 5.5 mm.; wing 5.2 mm.; rostrum 
alone 4.2 mm. 

Rostrum about four-fifths as long as wing, pale brown, darker at outer 
end. Antennae with scape and pedicel dark brown; flagellum broken. Head 
brownish gray. 

Mesonotal praescutum light ashy-gray, with three brown stripes, the median 
one darker and more clearly delimited; scutal lobes infuscated, the median 
area light gray; scutellum darkened basally, the posterior border pale; medio- 
tergite brownish gray, paler laterally. Pleura light reddish brown, sparsely 
pruinose, with indications of darker longitudinal stripes, especially on the 
ventral stern opleurite. Hal teres pale yellow, the knobs, excepting the tips, 
weakly infumed. Legs with the coxae light brown, paler at tips; trochanters 
yellow; remainder of legs pale* brown, the tips of tibiae and the outer tarsal 
segments slightly darker. Wings (Fig. 4) with a pale gray tinge, the pre- 
arcular area pale yellow; veins pale brown, relatively distinct against the 
^ound. Venation: 8c t ending opposite origin of Bs; Bi very short, extend- 
ing beyond the origin of Its to a distance about equal to r-m; outer end of 
cell 1st M g narrowed; w short, less than one-half r-m; w-ou about one- 
third its length before the fork of M. 
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Abdomen, including hypopygium, chiefly dark brown. Male hypopygium 
(Fig. 11) with the basistyle bearing a slender darkened spine on inner face 
near tip. Dististyle, d, with the outer lobe extensive, roughly quadrate in 
outline, the margin blackened, the inner or distal angle slightly more produced 
than the outer or more basal one. Arms of tedeagus a, elongate, each strongly 
sinuous to produce a lyriform appearance, their tips narrowed into hair-like 
points. 

Habitat. — Santo Domingo. 

Holotype, $ , Sanchez, June 13-18, 1915. Paratopotype, Sex?, 
San Lorenzo, June 24-26, 1915. 

In the structure of the male hypopygium the present fly is closeest 
to Toxorhina (Toxorhina) tnendosa Alexander (southern Brazil), 
differing in the details of venation and coloration, and in the struc- 
ture of the hypopygium, especially of the aedeagus. The species 
that I have now determined as being T. (T.) fragilis Loew, with 
which the present fly was formerly confused in my collection Del., 
has a very distinct hypopygium, with the basistyle unarmed and the 
dististyle and aedeagus entirely different in structure. 

Toxorhina (Toxorhina) violaceipennis sp.n. 

Mesothorax deep orange; rostrum, logs and abdomen black; heaa gray; 
wings nearly hyaline, the membrane with unusually strong violaceous reflexions; 
veins black; r-rn at near midlength of cell 1st Mq. 

Male. — Length, excluding rostrum, about 8 mm.; wing 7 mm. 

Female. — Length, excluding rostrum, about 7.5-9 mm.; wing 5.3-7 mm.; 
rostrum about 3.8-4 mm. 

nostrum black, approximately one-half the length of remainder of body. 
Antennae black throughout; scape short. Head gray; anterior vertex rela- 
tively wide, a little less than three times the diameter of the pedicel. 

Fronotum bro\Ynish black. Mesonotum deep orange, the praescutum weakly 
tinged with brown but without evident stripes. Pleura orange. Halteres brown- 
ish black. Legs with the fore coxae darkened, the remaining coxae and tro- 
chanters pale; remainder of legs black. Wings (Fig. 5) nearly hyaline, the 
membrane with unusually strong violaceous reflexions; veins black, very con- 
spicuous against the ground. Venation: Sct ending opposite origin of Bs, 
So 2 Si little removed from tip; r-m at near midlength of cell Ist M 2 , the 
first and second sections of vein M 1 2 subequal; cell 1st M 2 closed; m-cu 

variable in position, from about one-fourth its length before the fork of M 
to this same distance beyond the fork; cell A relatively wide. 

Abdomen, including genital shield and valves of ovipositor, black. Male 
hypopygium black; mesal face of basistyle near apex with very abundant black- 
ened setulose spines; apex of basistyle produced into a slender horn or spike. 
Dististyle blackened, produced into a slender apical beak and with a high outer 
crest, the entire outer margin microscopically roughened or serrulate. Branches 
of aedeagus short. Ninth tergite profoundly split along the midline and pro- 
vided with an extensive triangular area that is densely set with very small, 
blackened setae and points. 
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Habitat. — Cuba (Oriente). 

Holotype, $ , Loma del Gate, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acuna, Bruner & Scaramuzza). Allo- 
type, 9, Pico Turquino, Sierra Maestra, altitude 3750 feet, June 
12, 1936 (Acuna). Paratypes,’ 2 9 9, with the allotype. 

Toxorhina (Toxorhina) violaeeipennis is very different from all 
other described species in the Neotropical fauna, the orange meso- 
thorax contrasting markedly with the black rostrum, legs, wing-veins 
and abdomen. 
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Explanation of Figures. 

(Symbols: Male bypopygium, — a, aedeagus; h, basistylej d, dis- 
tistyle; id, inner dististyle; md, intermediate dististyle; od, outer 
distislyle; p, pliallosome). 

Figure 1. Dolichopeza (Megistomastix) vitiinervis sp.n., venation. 

Figure 2. Shannonomyia scaramuzzai sp.n., venation. 

Figure 3. Onophomyia (Gnophamyia) diazi sp.n., venation. 

Figure 4. Toxorhina (Toxorhina) dmningensis sp.n., venation. 

Figure 5. Toxorhina {Toxorhina) violaceipennis sp.n., venation. 

Figure 6. Dolichopeza {Megistomastix) sp.n., male hypo- 

pygium. 

Figure 7. — Dolichopeza {Megistomastix) ohtusiloba sp.n., male 
bypopygium. 

Figure 8 . Gonomyia {Lipophleps) monacantha sp.n., male hypo- 
pygium. 

Figure 9. Gonomyia {TApophleps) helophila Alexander, male 
bypopygium. 

Figure 10. Gonomyia {Lipophleps) orthomera sp.n., male bypo- 
pygium. 

Figure 11. Toxorhina {Toxorhina) domingensis sp.n., male hyp» 
opygium. 






STUDIES IN THE ENTOMOPHTHORACEAE 
I. Observations on the genus Comdiobolus^ 

Aetthur G. Kevorkian* 

Introduction 

While in Cuba during the summer of 1933 the writer encountered 
a fungus growing on living termites which had been placed in damp 
chambers for observation. Upon examination, the fungus proved to 
be a species of Conidiobolus, one of the Entomophthoraceae. This 
circumstance immediately aroused the writer’s interest, since, so far 
as can be ascertained from the literature, no members of this genus 
have been reported as infesting termites. The fungus is of further 
interest since it was found to be identical with a saprophytic species 
described by Martin (6) as Conidiobolus vUlosus, which appeared as 
a contaminant on a plate of nutrient agar containing a bit of decay- 
ing wood harbouring a species of Hypochnus. Moreover, since the 
genus Conidiobolus is separated from Empusa and Entomophthora, 
among other reasons because of its saprophytic mode of existence, 
the writer was led to make further studies of the nature and affini- 
ties of the fungus in question in the hope that a comparison with 
other species of the Entomophthoraceae might help to elucidate the 
relationships of the various genera within the family. At the same 
time it was hoped to gain some understanding of the biology of the 
species concerned and to ascertain by experiment its ability to infect 
living insects, as well as to grow on various substrata. 

Materials and Methods 

The Cuban fungus was isolated directly from termites of the 
genus Nasutitermes ® inhabiting aerial termitaria by allowing spores 

^ Oontribution from the Laboratories of Cryptogamic Botany, Harvard University, No. 
148, and No, 10 from the Department of Botany and Plant Pathology, University of 
Puerto Rico, College of Agriculture. 

’This investigation was undertaken while the writer was the holder of an Edwin F. 
Atkins Scholarship, stationed at the Harvard Botanical Gardens at Oienfuegos (Soledad), 
Cuba. 

* The writer has recently collected from termites of the same genus in Cabo Rojo and 
Mayagdes, Puerto Rico, material which, when cultured, was found to have a life history 
similar to that of the Cuban fungus, although the former possesses slightly smaller spores 
(average diameter of smooth type 88-84 u). This is the first report of the occurrence 
of this fungus from the island. 
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from conidiophores on infected insects to be discharged against the 
lid of damp chambers and by transferring these spores to Blakeslee’s 
agar. Subcultures of Martinis® type material of CotMiobolus 
villosus and an undetermined culture of Conidiobolus, isolated by 
Derx, from an unknown origin, as well as an unnamed species of 
Empusa described by Sawyer (10) we^e grown under similar condi- 
tions for comparison. 

For the purpose of studying the life-cycle of these fungi, van 
Tieghem cells were for the most part employed; petri dishes proved 
most useful in studying the growth of the fungi on different media. 
Furthermore, in order to ascertain whether the fungi were truly 
^propliytic or facultative parasites, inoculation experiments were 
conducted. Petri dishes of the fungi were first allowed to grow 
luxuriantly and to sporulate abundantly, and then the insects were 
allowed to crawl over the surface of the cultures for varying periods 
of time, at the end of which the insects were removed to sterile petri 
dishes containing paper moistened in order to maintain and insure 
optimum conditions of humidity for the development of these fungi. 

Observations 

Since the Cuban strain, unlike the other members of the genus, 
was found to be parasitic on termites, it first became necessary to 
establish its identity by working out its morphology, development 
and life-cycle in pure culture. When placed on artificial media, the 
subspherical, to ovoid basally apiculate spore, sends out from any 
point on the periphery except the rounded apiculus, a short germ 
tube which may bear a secondary conidium (fig. 2, 1) similar to the 
first but slightly smaller, or may elongate, branch, and produce 
extensive hyphae which later, by the appearance of cross-walls, form 
irregularly shaped hyphal bodies. Within the host, however, the 
mycelium very soon begins to break up into hyphal bodies which 
subsequently give rise to mycelia that penetrate the insect body and 
emerge as external conidiophores which later bear the smooth or 
primary eonidia (fig. 1, B-F). These are discharged in a mfumer 
similar to that described by Martin (6) for Conidiobolus viUosus and 
by Thaxter (12) for Empusd (Trjplespdrium) Fresenii. Some of 
the primary eonidia may then produce c^illary or villdse outgrowths 
(fig. i, G-H), usually densely covering the entire surface p£ the 

•Marttn't typt ftz^in ftom the Thazter^Boltiira eoUaetlo^ At the yarlew HetltiiHiitt; 
gtraiii from the OentrMlboreaa toot 86him«>6le«ltiiret ki Hollaita^ Onhaft atralft 
fHli Hamrd Botaaioal Oardeiti, Oniba; aad Smhua go. fnm Idm O. k. 

Jaedba of Bhwtar OoUege, Kew York Oity. 



STUDIES IN THE ENTOMOPHTHORACEAE 


193 


spore as in Delacroixh coronata, Gallaud (4), fig. 1, E, or occasion- 
ally restricted to small areas of the spore surface (fig. 2, A) thus 
approaching Empum (Triplosporium) Presenii (Thaxter 1. c.), 
Entomopthora fumosa Speare (11), and Entomophthora pseudococci 
Speare (11). Under favorable conditions, that is with an abundance 
of moisture, nutriment and warmth (70-75® P), the hair-like 
appendages may swell at their terminal extremities (fig. 2, C) and 
give rise to minute uninucleate piriform or subglobose conidia (fig. 
2, D-G) within 36-48 hours after the villose spores have been dis- 
charged from the conidiophores. 

The life-history and morphology of this Cuban fungus, as just 
described, show certain similarities to those of another member of 
the Entomophthoraceae namely, Delacroixia coronata (Cost.) Sacc. 
and Syd., agreeing not only in the size and shape of the conidia 
but also in the production of villose spores which in turn may bear 
minute conidia at the ends of the capillary projections. The fungus 
agrees also with Conidioholus villosus except that, in Martin’s (6) 
original description no mention was made of the small conidia. It 
should be noted, however, that Martin’s description gives an excessive 
range of size for the conidia including some so small as to suggest 
that the latter had originated, unobserved, as micro-conidia. Fur- 
thermore, while studying the type culture of C. villosus^ the writer 
was able to obtain micro-conidia under the conditions mentioned 
above. Martin (1. c., p. 314) states that ‘‘A few resting spores 
have been seen in which the hairs were slightly swollen at the tips. 
In one culture a very few of the resting spores were provided with 
distinctly conical, spine-like processes. Intermediate stages were 
present in all cases,. and such aberrant spores seem to represent minor 
variations due to unknown causes.” Had the spores been examined 
in a saturated atmosphere, it seems probable that the significance 
of the variations might have been evident, and that these aberrant 
spores would have been found to be proliferating into micro-conidia, 
the ‘‘conical, spine-like processes” representing the former point of 
attachment of these minute spores. Under unfavorable moisture con- 
ditions, that is, absence of water of condensation, the echinate conidia 
or “resting spores” become thick-walled and after a period of rest 
when transferred to a suitable substratum, do not produce the micro- 
conidia, but germinate by putting fort)i a germ tube similar to that 
described by Mattin (1. c.) 

Like Martin (6) and Gallaud (4), the writer was unsaoeessful 
in aH his attempts to secure the sexual phase of the fungus, even by 
contrasting the various atniina in artificial culture. Buwevex the 
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appearance in the Cuban material of certain thick-walled structures 
closely resembling zygospores, needs further critical study to deter- 
mine their true nature. 

The presence of miero-conidia in Conidiobolus vUlosus not only 
indicates a general relationship of this fungus with members of 
Thaxter^s (12) sub-genus Triplosporium, of Empusa, but also brings 
into question the status of the species. In 1897 Constantin (3) 
described Boudierella cororuita, a fungus which he had isolated from 
the gills of PsalHota campestrisy as a new genus of the Entomoph- 
thoraceae. This fungus, which is known only in the conidial stage, 
is characterized not only by the formation of villose conidia or 
‘‘resting spores but also by the production of micro-conidia as 
noted above. Later Saccardo and Sydow renamed the fungus 
Delacroixia coronata (Cost.) Sacc. and Sydow, since the former 
generic name had been preempted. In 1905 Gallaud (4) isolated the 
same fungus from orchid seeds, but since he only rarely obtained 
the “spores en couronne’’ of Costantin, he referred the material to 
the original author for identification. 

Since Delacroixia coronata and Conidiobolus vUlosus are so simi- 
lar in their life histories and morphological details, the writer feels 
that there is no necessity of maintainng the two names unless it 
is possible eventually to demonstrate differences in the sexual phases 
of the two genera. Furthermore since the genus Delacroixia was 
based only on the appearance of “spores en couronne^^ or micro- 
conidia, induced by an abundance of moisture as in C, villosiis, the 
writer agrees with Lakon (6) that this is not a sound basis for estab- 
lishing a new genus, since Thaxter (1. c.) had already shown that 
a somewhat similar proliferation takes place in the sub-genus 
Triplosporium of the genus Empusa. 

In view of the fact that Conidiobolus has been separated from 
Entomophthora and Empusa, primarily because of its saprophytic 
mode of life, experiments were undertaken to test the ability of 
the three strains of C. vUlosus to parasitize various insects. The 
writer, therefore, in triplicate series, exposed thirty-five termites and 
ten corn-borer larvae to infection by allowing them to crawl about 
on three sets of petri-dish cultures representing the three strains 
of the fungus that have been discussed above, and then placed the 
insects in damp chambers. This experiment showed that not only 
the Cuban strain isolated from termites but also the type material 
6t C. vUlosus originally from rotten wood, was able to infect 60% 
of the termites within ten days, whereas in the case of the Derx 
strain whose source of isolation is not known, no infection took place 
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even at the end of twenty-one days. These results immediately 
suggested that there was a physiological difference which distin- 
guished the latter strain from the other two. In contrast, only one 
corn-borer was killed by the Cuban strain after ten days, while the 
others remained free from infection even after a longer period of 
exposure. In a similar experiment however Emjmsa sp., attacked 
approximately 40% of the larvae within the same length of time 
and under similar environmental conditions. The present experi- 
ments with the Cuban fungus on termites, together with the earlier 
work of Costantin (3) who was successful in infecting Musca domes- 
tica with his organism, demonstrates the fact that these reputedly, 
saprophytic fungi may live parasitically upon the proper hosts. 
Gallaud ( 4 ), however, using a variety of insects, was unable to find 
any evidence of parasitism, although when he placed dead cock- 
roaches (Blatta) in contact with the spores he found that infection 
took place most readily in the muscles of the abdomen, thorax, and 
appendages. 

Because the Derx culture behaved so differently from the other 
two in regard to parasitism it became necessary to study the mor- 
phological and physiological aspects of the various strains in order 
to determine what differences, if any, existed among them. In order 
to do this, the three strains of Conidiohohis and Empivsa sp. were 
inoculated on the following substrata: Blakeslee's agar, sterilized 
carrots, egg yolk, swordfish, pork and liver. After a period of ten 
days, growth at room temperature, the Cuban strain and the type 
material of C. villosus were practically identical on the various media 
used. Growth of the Derx strain on egg yolk and liver was muchr 
more vigorous than the other strains, although on the remaining 
substrata it was noticeably more meager. Although the growth of 
Empui-a, a recognized parasite, was less abundant on Blakeslee ’s agar^ 
it was comparable in vigor with the development of Conidiohohis 
on the other substrata. It seems clear from the foregoing that the 
so-called saprophytic Conidiohohis is able to parasitize termites and 
conversely that the parasitic Empusa may be grown saprophytically 
on a variety of artificial media. Hence the existing differences 
between these two genera on this basis alone loses much of its weight. 

Since differences in character of growth are so slight in all but 
the Derx strain of Conidioholus, and since the organisms lack mor- 
phological distinctions, the writer made measurements of one 
hundi*ed spores of the smooth type of each of the three strains in 
an endeavor to find a biometrical means of distinguishing them. The 
spores measured were produced on the same type of media and 



196 THE JOURNAL OF AQRICULTUBB OF THE UNIVERSITY OF P. R. 

under identical environmental conditions. It was noted that the 
spores of Conidiobolus from the three different localities were prac- 
tically indistinguishable (Oraph I), although those of the type strain 
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were 3 u. larger than the others. In view of our present knowledge 
of the fungi in question, it is doubtful if the Derz strain should 
be considered other than as a variant. Furtibermore, the afore- 
mentioned organisms agree in nuclear condition as well as in their 
morphological and physiological behavior. GaUaud ( 4 ) has shown 
that Delacroixia eoronata possesses multinucleate conidia while Mar- 
tin (6) found the same to be true in Conidiobolua vtUostu. More- 
over, the writer has confirmed Martin’s findings not only in the 
type material but in the Cuban and Derx strains as welL In the 
"genus Empuaa a similar multinucleate condition has been shown in 
the conidia of a number of species investigated by Biddle ( 9 ), Cavara 
(2) and OUve (8). 
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The fact that Conidiobolus villosus and Delacroixia coronata 
have been shown to be similar morphologically, cytologically, and to 
a lesser extent physiologically, indicates that the confusion as to 
their taxonomy should be clarified. 

Conclusions 

As has already been stated, the genus Delacroixia was established 
to include a species of Entomophthoraceae with “spores en couronne’\ 
Gallaud, in 1905 encountered a fungus with spinose resting spores 
which Constantin identified as his D. coronata deviating from the 
type in only rarely producing the spores typical of the genus. Later, 
Martin (1. c.) described Comdiolohis villosus characterized by the 
villose appendages borne on the resting spores. The pfesent writer 
has shown that these appendages are capable of giving rise to minute 
conidia similar to those of D. coronata and furthermore that the two 
fungi are similar morphologically and physiologically. There seems, 
therefore, no need of maintaining the later species, C. villosus as 
distinct. 

Moreover, the genus Conidiobolus, founded by Brefeld (1) in 
1884 was at that time thought to be readily distinguished from 
Empusa and Entomophthora by its saprophytic mode of existence. 
This, together with the fact that the strongly branched mycelium 
broke up into hyphal bodies early in the life cycle of the fungus, 
were the criteria upon which the genus was established. It has been 
shown elsewhere in this paper that at least certain strains of 
C, villosus may lead a parasitic mode of life in addition to a 
saprophytic one. 

Furthermore other investigators, such as Speare (11), Molliard 
(7), and Sawyer (10), have shown that in the genera Empusa and 
Entomophthora a number of species which were considered obligate 
parasites, in reality are able to grow saprophytically. Undoubtedly 
other known species will be found to have a similar facultative 
saprophytism if investigators interested in growing them in artificial 
culture observe the cultural requirements revealed by Sawyer's work. 
The distinction supposed to exist between Entomophthora, Empusa 
and Conidiobolus is, therefore, lessened ; as a matter of fact, material 
from artificial cultures of these genera, when examined under the 
microscope, cannot be distinguished morphologically with any degree 
of certainty until the resting spores appear. In addition, the micro- 
conidia in Thaxter's subgenus Triplosporium is another structural 
characteristic commonly found in certain species of each of the three 
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genera in question. In view of these facts, the writer believes that 
he is justified in making the new combination Entamophthora 
coronata^ (Cost.) with the following as synonoms: Boudierella 
Coronata Cost., Delacroixia coronata (Cost.) Sacc. and Syd., and 
Conodiobolus villosus Martin. 

In conclusion the writer wishes to express his indebtedness to 
Professor W. II. Weston, Jr., under whose direction this work was 
conducted, for his unstinted interest and kindly criticism, and to 
Doctor D. H. Linder for many helpful suggestions throughout the 
progress of this problem. 

Summary 

A comparative morphological and biometrical study on artificial 
media, has been made of strains of Conidioholus villosus obtained 
from the Farlow Herbarium, the Centraalbureau voor Schimmel- 
cultures, and isolated directly from termites in Cuba. Furthermore, 
infection experiments have shown that the fungus which has hitherto 
been considered a saprophyte may adapt itself to a parasitic habit, 
especially on termites. The Derx strain from Holland, in contrast 
to the others, appears to be strictly saprophytic. Moreover, in the 
life-history of the species in question an additional stage has been 
observed which consists of the production of minute conidia borne 
at the tips of the spiny appendages of the villose conidia or “rest- 
ing spores For these reasons a new combination, Entomophthora 
coronata (Cost.) has been made and Delacroixia co7*onata and 
Conidioholus villosus have been reduced to synonomy. 

Department of Botany and Plant Pathology, College of Agricul- 
ture, Maj^agiiez, Puerto Rico. 
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Explanation op Text Figures 

All drawings were made with the aid of a camera lucidSi from 
material mounted in lactophenol. Each division of the scale repre- 
sents lOu. 

Text Figure No. 1. 

A-D. Martin or type strain. 

A and B. Smooth-walled conidia showing range in size. X 500« 

C and D. ‘^Resting spore or echinulate conidia. X 500. 

E-H. Cuban strain. 

B and F. Smooth-walled conidia. X 500. 

G and H. ‘‘Resting spore’’, or echinulate conidia. X 500. 

Text Figure No. 2. 

A-G. Martin or type strain. 

A. “Resting spore’’ showing development of minute conidia only 
on portion of peripheral area. X 500. 

B-G. Successive stages in the development of the minute conidia. 
X 500. 

B. Villose appendage. 

C. Appendage swollen at distal end, a primary step in the format 
tion. 

D-F. Further changes in development. 

G. Minute conidium just prior to discharge. 

H. J. Derx Strain. 

H. “Besting spore’’ with minute conidia on portion of peripheral 
area as in Martin strain, Fig. A. X 500. 

I. Primary conidium giving rise to secondary by means of a germ 
tube. X 500. 

J. “Resting spore’’ showing minute conidia on only portion of 
periphery as in figures A and H. X 500. 

K. N. Cuban strain. 

L and N. Germinating minute conidia. X 500. 

, M. “Resting spore” showing conidial development on entire 
peripheral area prior to septum formation and discharge. X 600. 








PLATE XI 



Photomicrograph showing villose type of 
conidium hearing the smaller micro- 
conidia at the apical extremities 
of the hair-like projections. 




A COMPARATIVE STUDY OF THE STATISTICAL METHODS 
MOST COMMONLY USED IN AGRICULTURAL RESEARCH 

^ Bebitaboo 0. OAPd 

Introduction 

In statistical works the term population stands for a large group 
of individuals which possess one or more characteristics in common. 
These individuals may be persons, animals, numbers, leaves, etc,, 
constituting respectively populations of persons, animals, numbers, 
leaves, etc. 

The individuals themselves are different from one another and 
therefore the values which measure the intensity of any one of the 
characteristics common to all the individuals of a given population 
fluctuate between two limits; an upper and a lower one. These 
measurements, however, do not distribute themselves unifonnly 
throughout all the range included between the limits, but on the 
other hand, their tendency is to distribute themselves in such a way 
that the number of values increase gradually from a very small num- 
ber of them near the extremes to a very large number near the center 
of the distribution range. 

The history of mathematical statistics has witnessed numerous 
attempts to explain by means of some mathematical formula or 
equation the exact way in which these values distribute themselves 
in naturally occurring populations. Among the curves represented 
by these equations the normal curve or normal curve of error has 
played a major role. Though inexact in itself, it is a close approxi- 
mation to the exact -distributions known as Binomial Law and Pois- 
son Series, which in common with many other distribution curves, 
approach the normal curve as a limit, under certain conditions. 

To graph the curve which represents any population of values 
normally distributed it is necessary to know the values of two con- 
stants or statistics, known as the mean and standard deviation. 

The mean is equal to the sum of all the values divided by their 
total number, or in another way: 

M=(Xi-f-X 2 -j-X 8 + )/n 

where M is the mean of the values that constitute the population, 
X 1 , X 2 , X 8, etc., are the individual values ; and n is the number of 
values. 

For example the sale-prices of some grapefruit lots sold at public 
auction in New York were as follows: 2.50, 3.37, 3.62, 4.00, 3.87, 
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and 3.75, The mean of these sale-prices is found by adding them 
together and dividing their sum by 6, which gives as result 
21.11/6 — 3.52. This is of course, the mean of these six sale-prices, 
which is also an estimate of the true mean of the population of 
sale-prices represented by them. 

The standard deviation or standard error of the individal values 
of a population is equal to the square root of the quotient obtained 
on dividing the sum of the squares of the differences between each 
value and the mean, by one less than the number of values, or in 
another way: 

D = V (Xi-M)2 + (Xs-M)^ + / (n-1) 

where D is the standard deviation of the values of the population 
and the other signs mean the same as in the previous formula. 

Therefore, the estimate of the standard deviation of one of the 
sale-prices of the sale-price population represented by those of the 
preceding example is found as follows: 


Values 

Deviations fiom the mean 
(Differences between the 
values and the mean) 

Squares of the Deviations 

2.50 

-1 02 

1.0404 

3.37 

-0. 15 

0.0225 

3.62 

0.10 

0. 0100 

4.00 

0.48 

0. 2304 

3.87 

0.35 

0. 1226 

3.76 

0.23 

p.0529 

21. 11 = Sum. 


Sum of squares »= 1. 4787 


Mean = 21.11/6 = 3.52 1.4787/5 = 0.2957 

Standard Deviation = = 0.54. 

Another way to find this estimate of the standard deviation which 
will be used on illustrating some of the statistical methods which 
will be described further on, is as follows: 


Values Squares 

2. 50 6. 2600 

3.37 11.3509 

3.62 13.1044 

4.00« 16.0000 

3. 87 14. 0769 

3.75 14.0626 


Sums 21.11 75.7507 

- 74.2720 


Correction — (21. 11) */6 = 

~ 445. 6321/6 ~ 74. 2720 


standard deviation ~ VO. 2957 ^ O.H 


1.4787 /5 « 0.2967 


square of the standard deviation has been called by B. A. 
]Hsll«r vorimee and since this term will be used frequently in the 
fatoiw.. it k convenient to note its relation to the standard devia- 
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tion. In the preceding example the estimate of the variance of a 
single value of the population is equal to 0.2957. 

In what follows it will be assumed that these estimates of the 
mean and standard deviation are equal to the real mean and stand- 
ard deviation which could be calculated only from the values of 
all the individuals comprising the population ; theoretically, an 
infinite number of values. 

If twice the standard deviation of one of the values of the popula- 
tion under study is respectively added to and subtracted from the 
mean, there will be obtained two numbers which, if used as limits, 
will ineliidc between them about 95.45 per cent of the values which 
constitute the population. Therefore, the probability that any one 
of these values will fall by chance within these limits is of 95.45/100, 
where the total number of possibilities is unity. 

Tims, then, in the previous example, if two tim^ 0.54 or 1.08 
is respectively added to and subtracted from 3.52, there will be 
obtained the quantities 4.60 and 2.44. If under similar conditions 
a large number of these sales were effected, it should be expected 
that 95.45 per cent of the sale-prices in these cases lie between 2.44 
and 4.60, or the probability that any one of these sale-prices fall 
within these limits would be of 95.45/100. 

In other words, 4.55 i)er cent of the values or sale-prices in sales 
made under similar conditions would be at prices lower than 2.44 
or higher than 4.60, and of these, one-half would be at prices lower 
than 2.44. Thus, then, with this information one can deduct that 
of a large number of sales made under similar conditions, 2.28 per- 
cent will be made at prices lower than 2.44 and 97.72 per cent at 
prices higher than 2.44. It can also be deducted that under simi- 
lar conditions the probability that a sale be made at a price higher 
than ^.44 against the probability that it be made at a price lower 
than 2.44 will be of 97.72 to 2.28 or of 43 to 1. Accentuating still 
more, it should be expected that 43 out of every 44 sales made under 
conditions similar to these will be made at prices higher than 2.44. 

On the other hand, if it is desired to know the two limits (at 
equal distances from the mean) between which a certain percentage 
of the population is to be found, for example, 70 per cent, one must 
proceed as follows; If 70 per cent of the values fall within these 
limits, then 30 per cent of the values of the population will fall 
outside of them ; or in other words, the deviations from the mean of 
30 per cent of the values of the population will be larger than that 
Which is sought, that is, than the deviation of the limits from the 
mean. 
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If one looks in the table of probabilities based on the normal 
curve, at the end of this article, it will be seen that in 30 per cent 
of the cases the deviations of the values from the mean exceeds 1.04 
times the standard deviation or that the limits outside of which 30 
per cent of the population lies are at distances from the mean equal 
to 1.04 times the standard deviation of the population. As in this 
case the standard deviation is 0.54, the limits will lie at distances 
from the mean equal to 1.04 X 0.54 = 0.56, and therefore they will 
be 3.52 — 0.56 and 3.52 + 0-56, or 2.96 and 4.08, respectively. In 
other words, 70 per cent of the population will lie between 2.96 and 
4.08. 

The relation which has given practicability to these formulas is 
the following fundamental postulate in all kinds of statistical meth- 
ods: If a number of values are normally distributed around their 
mean with a standard deviation equal to D, then means of groups 
of n of these values will be distributed around their mean with a 

standard deviation equal to D/ Vn. 

The standard deviation of the mean in the case of reference will 

then be 0.54/ V6 = 0.54/2.45 <= 0.22. This means that on subtract- 
ing from and adding respectively to the mean two times 0.22 or 0.44, 
the quantities 3.08 and 3.96 will be obtained, between which 95.45 
per cent of the means of groups of 6 sales made under similar con- 
ditions lie. This postulate has given practicability to these formulas, 
not only for the fact that, as has been seen, the standard deviation 
of the mean of a number of values is smaller than the standard 
deviation of any one of them, and thus the value that another mean 
of the same number of values may have is fixed within narrower 
limits, but also because the mean represents the whole population. 

The table of probabilities based on the normal curve, however, 
can be used only when the population is distributed normally and 
when the exact values of the mean and its standard deviation are 
known. However, as Student pointed out in 1908, with the neces- 
sarily limited number of values with which the research worker 
must work, be it in the laboratory or in the experimental field, it 
is impossible to determine exactly both the mean of the population 
which said values represent, and its standard deviation, being still 
more difficult to determine if the population is normally distributed 
or not. Therefore, if it is not possible to know exactly these facts, 
the use of the table of probabilities based on the normal curve 
becomes academic and loses all its utility. 

Pbr these conditions, however, Student’^ developed another 
distribution curve which he called the distribution of ‘‘z'’, which 
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holds for the estimates of the mean and standard deviation as 
obtained from only a few values of the population, and, therefore, 
conclusions having a known degree of accuracy may be derived, even 
with some few values of observations, as in the case of a large part 
of the experiments performed by the investigators all over the world. 

With these new tables, moreover, this can be done not only in 
those cases in which it is known that the means of groups of values 
distribute themselves normally with respect to their mean and stand- 
ard deviation, but also in cases where the original values are dis- 
tributed in a non-normal way, provided the departure from nor- 
mality be not too wide. Therefore, the table of ‘‘z’’ has a very wide 
application, its use being of incalculable aid for the research work- 
ers in all branches of science. 

R. A. Fisher has modified this table of ‘‘z’’ and obtained the 

distribution of Z/ which he has called In Fisher’s table 

of the letter n means not the total number of values, but what 
he has called the number of degrees of freedom. This number of 
degrees of freedom is the number of values from a series of them 
which can be altered arbitrarily without altering their mean. 

In the series of sale-prices the values have 5 degrees of freedom, 
since the total number of observations is 6, and if arbitrary values 
are assigned to 5 of them, the sixth value must have only one magni- 
tude, if the mean is to remain equal. 

With these new tables the problem of comparing the mean of 
the values which constitute a population with a certain fixed value 
and to determine the probabilities with which the mean will exceed 
said value is thus simplified. Thus, then, one can determine the 
probability with which a given fertilizer or cultivation treatment 
will produce yields that surpass a certain limit or with which the 
yield of a given variety of plants will exceed a given fixed value. 

However, the object of the agricultural experiments in general is 
not to obtain varieties or treatments which will produce at least a 
certain fixed yield, but rather to determine which of any given 
number of these is the best under certain environmental conditions, 
or in case that there were two or more almost equal and better than 
the rest, which are these. 

At present there are two general ways for making this selection 
in both of which the population whose mean is considered best, is 
compared successively with each of the other populations. 

In the first of these ways one calculates the probability with 
which the difference between the means of the two treatments or 
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varieties to be compared is positive. This procedure is employed in 
what are known as BessePs Method, Fisher’s Method for the Anal- 
ysis of Variance and Hayes Deviation from the Mean Method. 

In tlie second of these ways one calculates the probability with 
which the mean of the differences between corresponding values of 
the two treatments or varieties to be compared is positive. This 
procedure is employed in what is known as ''Student’s” Method of 
Paired Results. 

In what precedes the ways of estimating means and their stand- 
ard deviations have been described. But now it has been seen that 
the estimates of the standard deviations of differences must be cal- 
culated also in the application of all those methods which calculate 
the probability with whicli the difference between the means is posi- 
tive. 

In order to do this the following relation is made use of: The 
standard deviation of the difl'erence between any two nutans is equal 
to the s(iuare root of the difference Itetween the sum of the variances 
of both means and twice the product of their standard deviations 
by the coefficient of correlation between the means they represent. 

This is expressed mathematically as follows: 

Da = VVi + V^2 -2DtDi>C 

where Da is the standard deviation of the difference Ix^tween the 
means, Fi is the variance of one of the means and Z>i its standard 
deviation, V2 is the variance of the other mean and D2 its standard 
deviation, and C is the coefticient of correlation between the popula- 
tions which the said means represent. 

The method can be used then only to compare populations whose 
coefficient of correlation can be estimated with a certain degree of 
accuracy, for it cannot be determined exactly, due to the same rea- 
sons which hold for the values of the means and their standard 
deviations. 

The labor which is needed to calculate this coefficient of correla- 
tion, in addition to the fact that in order that it may be calculated 
the experiment must comply with certain requisites, haa made that 
the majority of the investigators use modifications of this method, 
of which there are some. In fact, the differences between these meth- 
ods consist precisely in the different ways of modifying the application 
of this formula. These modifications will therefore be taken up in 
connection with the descriptions of the methods. 

Before proceeding with the detailed descriptions of the methods 
there is still one point to be taken up, which is as follows. In order 
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that uniform conclusions may be derived from the interpretation of 
the same data by different investigators it has been accepted to con- 
sider as a statistically significant difference, that difference which 
has a probability in favor of its being x)ositive of not less than 21/22. 
Since this is the iircbability that should be used on making the inter- 
])retation of agricultural experiments the tables of ‘‘z’’ and “t” 
for this probability have been calculated and reproduced at the end 
of this article. 

These preliminary considerations, which seemed to be necessary 
for the practical use of the different methods in use at present being 
finished, it is now time to describe the different methods in order. 

Bessel Method 

This method, as has been already said, belongs lo those methods 
in which one calculates the probability with which the difference 
between the means of two populations is positive, that is, with which 
one of the populations will be better than the other, as witnessed by 
the means of the characteristic under study. 

In til is method the formula for the standard deviation of a dif- 
ference between two means is modified hy discarding altogether the 
term which contains the coefficient of correlation converting it into: 

D<i = V V, + Vo' 

In order that this modification be correct, it is necessary that 
the conditions under which the exi)eriment which is going to be inter- 
preted in this way be such that the value of C, or coefficient of cor- 
relation between the populations to be compared, be so small that 
the term 2 D 1 D 2 C be negligible. Under these conditions one has to 
calculate the means of the two populations to be compared and 
their variances and apply this formula. 

To approximate these conditions as much as possible, it is the 
custom to distribute by chance throughout all the experimental field 
the different replications or repetitions of the treatments to be com- 
pared. 

The diagram which follows represents the plan of an experi- 
ment performed under the direction of Mr. Fernando Chardoh at 
Aibonito, P. R. The object of the experiment was to determine 
which of the seven fertilizer treatments tested would help to produce 
more tobacco leaf in a certain variety of tobacco at that region and 
under the then existing climatic conditions. The size of the plots 
was 1/50 of a cuerda (1 cuerda is 0.97 of an acre) and the yields 
are in hundredweights per cuerda. 
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DIAGRAM No. 1 
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0.45 

8.98 

E 

C 

F 

B 

D 

O 

A 

7.98 

8.70 

8.69 

8.97 

i 9.09 

7.69 

7.63 

A 

B 

C 

D 

E 

P 

G 

7.30 

8.23 

6.98 

8.22 

9.13 

7. 86 

8.03 


Even though the distribution was such that there should be a 
repetition of each treatment in each file and column of the experi- 
mental field, that is, in the form of a Latin Square, as the repeti- 
tions for each treatment were distributed throughout all the experi- 
mental field, and within most columns and files the treatments were 
distributed by chance, it is to be expected that the correlation should 
not be too high and that the method of the modified formula may 
have here application. As these same results are to be used to 
illustrate the application of all the methods, one can assume for 
the present that the distribution was done by chance and that the 
results obtained were as appear in the diagram. 

The means, their variances and standard deviations are calculated 
as explained in the preceding pages: 

Treatment A — 


Vogues 

Squares 


7A5 

55.5025 


8.91 

79.3881 

Mean = 56.96/7 = 8.14 

9.73 

94.6729 

Correction of the sum of squares = (56.96)* 

7.58 

57.4564 

= 3244.4416/7 = 463.4917 

8.36 

69.8896 

Variance of one value = 4.9247/6 =0 .8208 

7.63 

58.2169 

Variance of the mean = 0.8208/7 = 0.1173 

7.30 

53.2900 

Standard deviation of the mean = VO-117^ 

= 0.34 

56.96 

468.4164 

-463.4917 

Yield of A = 8.14 ;fc 0.34 


4.9247 
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In the same way these values are found for the other treatments. 
The yields of the different treatments in order as regards amount, 


are: 

Treatment — E : 
Treatment — D : 
Treatment — C : 
Treatment — -B : 
Treatment — P : 
Treatment — G : 
Treatment — A : 


9.35 db 0.29 
9.06 ±: 0.22 
8.74 ± 0.45 
8.56 ± 0.22 
8.55 It 0.32 

8.35 ±: 0.51 
8.14 ± 0.34 


Variance of the mean = 0.0822 
Variance of the mean = 0.0468 
Variance of the mean = 0.1994 
Variance of the mean = 0.0483 
Variance of the mean = 0.1010 
Variance of the mean = 0.2628 
Variance of the mean = 0.1173 


As each one of the means of these treatments is based on 6 
degrees of freedom there being 7 observations of each population, it 
is evident that the difference between any two of these means will 
be based on 12 degrees of freedom. Looking up in the table of “t’* 
the ratio which corresponds to 12 degrees of freedom, for a prob- 
ability of 21/22, one finds 1.83. 

Now then, as the square root of the sum of the squares of two 
numbers must be greater than any one of the two numbers, and fur- 
thermore, as the difference between the means to be compared is to 
be compared with a number that is 1.83 times its standard devia- 
tion, it is evident that all the means of yields smaller than the largest 
but lying below it by not more than 1.83 times its standard devia- 
tion, will not give yields smaller than its yields in 21 cases out of 22. 

Thus then, as the standard deviation of the mean 9.35 is 0.29, 
all the treatments whose means be less than 9.35 but more than 
9.35 — 1.83 X 0.29 or 9.35 — 0.53 = 8.82, will not be different in 
yield from treatment E, in at least 21 cases out of 22. That means 
that the method indicates preliminarily that treatment E gives not 
higher yields than treatment D in at least 95.45% of the cases, for 
the mean of the yield of D exceeds the inferior limit 8.82 already 
fixed. 

The differences between the yields of treatment E and the other 
ones, are proved as follows as regards their statistical significance: 

Between E and C: 

Mean of E = 9.35 Variance of the mean of E == 0.0822 

Mean of C = 8.74 Variance of the mean of 0 = 0.1944 

Diff. 0.61 Variance of the diff. =0.2766 

Standard deviation of the difference = VO-2766 =0.52 

Amount which the difference must exceed to be significant 
= 1.83(0.52) =0.95 
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Since the difference does not exceed this limit, it is not significant. 

In the same way are calculated the amounts to be exceeded by 
the differences between the mean of E and the means of B, P, G 
and A, concluding that treatment E is superior to treatments B, P 
and A. 

Adding up, if one calculates the experiment under study by this 
method, that is, without making any correction for the error intro- 
duced on discarding the term which includes the coefficient of cor- 
relation in each comparison, one arrives at the conclusion that the 
treatments inferior to treatment E are treatments A, B and P and 
that there is no evidence as to statistically significant differences 
between treatment E and treatments D, C and G. 

Note: There is a method which tries to eliminate the effects of 

* 

soil heterogeneity by introducing check plots every three or four 
treatment plots. The fertility of the field is assumed to vary uni- 
formly from one check plot to the other and the yields of the treated 
plots are then corrected by subtracting from each yield the respec- 
tive yield which it would have produced if it were a check plot. The 
residues are then treated as above. 

Once illustrated the preceding method, we will proceed to illus- 
trate the method that uses the formula for the standard deviation 
of a difference without modifications of any sort. In this method, 
as has been already pointed out, one must calculate the coefficients 
of correlation between the different pairs of populations to be com- 
pared. 

As the correlation of the yields is the result of the heterogeneity 
of the soil to the extent that the nearer two plots are from one 
another the larger will be the similarity between their autochthonous 
fertilities, and therefore, the larger the correlation between the yields 
of any pair of treatments applied in them, it is the custom when 
the said coefficient is to be used, to distribute the replications sys- 
tematically throughout all the experimental ground in order that 
the replications of each treatment be within given distances from 
the respective replications of any other treatment at least in a major 
part of the replications. 

To calculate the coefficient of correlation between the two popula- 
tions or series, there must be known first of all with which value 
of one of the series each value of the other one is respectively related. 
In other words, the individual values of both populations must be 
related in some specific manner and this relation must be known in 
order to calculate said coefficient. 
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even at the end of twenty-one days. These results immediately 
suggested that there was a physiological difference which distin- 
guished the latter strain from the other two. In contrast, only one 
corn-borer was killed by the Cuban strain after ten days, while the 
others remained free from infection even after a longer period of 
exposure. In a similar experiment however Empiisa sp., attacked 
approximately 40% of the larvae within the same length of time 
and under similar environmental conditions. The present experi- 
ments with the Cuban fungus on termites, together with the earlier 
work of Costantin (3) who was successful in infecting Musca domes- 
tica with his organism, demonstrates the fact that these reputedly, 
saprophytic fungi may live parasitically upon the proper hosts. 
Gallaud ( 4 ), however, using a variety of insects, was unable to find 
any evidence of parasitism, although when he placed dead cock- 
roaches (Blatta) in contact with the spores he found that infection 
took place most readily in the muscles of the abdomen, thorax, and 
appendages. 

Because the Derx culture behaved so differently from the other 
two in regard to parasitism it became necessary to study the mor- 
phological and physiological aspects of the various strains in order 
to determine what differences, if any, existed among them. In order 
to do this, the three strains of Conidioholus and Empiosa sp. were’ 
inoculated on the following substrata: Blakeslee’s agar, sterilized. 
carrois, egg yolk, swordfish, pork and liver. After a period of ten 
days, growth at room temperature, the Cuban strain and the type 
material of C. villosus were practically identical on the various media 
used. Growth of the Derx strain on egg yolk and liver was much 
more vigorous than the other strains, although on the remaining 
substrata it was noticeably more meager. Although the growth of 
Empusa, a recognized parasite, was less abundant on Blakeslee’s agar, 
it was comparable in vigor with the development of Conidioholus 
on the other substrata. It seems clear from the foregoing that the 
so-called saprophytic Conidioholus is able to parasitize termites and 
conversely that the parasitic Empusa may be grown saprophytically 
on a variety of artificial media. Hence the existing differences 
between these two genera on this basis alone loses much of its weight. 

Since differences in character of growth are so slight in all but 
the Derx strain of Conidioholus, and since the organisms lack mor« 
phological distinctions, the writer made measurements of one 
hundred spores of the smooth type of each of the three strains in 
an endeavor to find a biometrical means of distinguishing them. The 
spores measured were produced on the same type of media and 
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under identical environmental conditions. It was noted that the 
spores of Conidioholus from the three different localities were prac- 
tically indistin| 2 :iiishable (Graph I), althouprh those of the type strain 



were 3 u. larger than the others. In view of our present knowledge 
of the fungi in question, it is doubtful if the Derx strain should 
be considered other than as a variant. Furthermore, the afore- 
mentioned organisms agree in nuclear condition as well as in their 
morphological and physiological behavior. Gallaud (4) has shown 
that Delacroixia coronata possesses multinucleate conidia while Mar- 
tin (6) found the same to be true in Conidioholus villosus. More- 
over, the writer has confirmed Martin’s findings not only in the 
type material but in the Cuban and Derx strains as well. In the 
genus Empusa a similar multinucleate condition has been shown in 
the conidia of a number of species investigated by Riddle (9), Cavara 
(2) and Olive (8). 
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The fact that Conidioholus villosus and Dclacroixia coronata 
have been shown to be similar morph()lo<?ically,<^ytologically, and to 
a lesser extent physioloj^ically, indicates that the confusion as to 
their taxonomy should be clarified. 

CONC^LUSIONS 

As has already been stated, the ^enus Delacroixia was established 
to include a species of Entomophthoraceae with “spores en couronne^’. 
Gallaud, in 1905 encounlered a fun«?us with sjiinose resting spores 
which Constantin identified as his Z>. coronxitn deviatinf 2 : from the 
type in only rarely producing the spores typical of the genus. Later, 
Martin (1. c.) described Conidioholus irillosus characterized by the 
villose appendages borne on the resting spores. The present writer 
has shown that these appendages are capable of giving rise to minute 
conidia similar to those of D. coronata and furthermore that the two 
fungi are similar morphologically and physiologically. There seems, 
therefore, no need of maintaining the later species, C, villosus as 
distinct. 

Moreover, the genus Conidioholus, founded by Brefeld (1) in 
1884 was at that time thought to be readily distinguished from 
Empusa and Kntomoph thorn by its saprophytic mode of existence. 
This, together with the fact that the strongly branched mycelium 
broke up into hyphal bodies early in the life cycle of the fungus, 
were the criteria upon which the genus was established. It has been 
shown elsewhere in this paper that at least certain strains of 
C. villosus may lead a parasitic mode of life in addition to a 
saprophytic one. 

Furthermore other investigators, such as Speare (11), Molliard 
(7), and Sawyer (10), have shown that in the genera Empusa and 
Entomophthora a number of species which were considered obligate 
parasites, in reality are able to grow saprophytically. Undoubtedly 
other known species will be found to have a similar facultative 
saprophytism if investigators interested in growing them in artificial 
culture observe the cultural requirements revealed by Sawyer's work. 
The distinction supposed to exist between Entomaphthora, Empusa 
and Conidioholus is, therefore, lessened; as a matter of fact, material 
from artificial cultures of these genera, when examined under the 
microscope, cannot be distinguished morphologically with any degree 
of certainty until the resting spores appear. In addition, the micro- 
conidia in Thaxter's subgenus Triplosporium is another structural 
characteristic commonly found in certain species of each of the three 
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genera in question. In view of these facts, the writer believes that 
he is justified in making the new combination Entomophthora 
coronata^ (Cost.) with the following as synonoms: Boudierella 
Coronata Cost., Belacroixia coronata (Cost.) Sacc. and Syd., and 
Conodioholus villosus Martin. 

In conclusion the writer wishes to express his indebtedness to 
Professor W. II. Weston, Jr., under whose direction this work was 
conducted, for his unstinted interest and kindly criticism, and to 
Doctor D. H. Linder for many helpful suggestions throughout the 
progress of this problem. 

Summary 

A comparative morphological and biometrical study on artificial 
media, has been made of strains of Conidioholus villosm obtained 
from the Parlow Herbarium, the Centraalbureau voor Schimmel- 
cultures, and isolated directly from termites in Cuba. Furthermore, 
infection experiments have shown that the fungus which has hitherto 
been considered a saprophyte may adapt itself to a parasitic habit, 
especially on termites. The Derx strain from Holland, in contrast 
to the others, appears to be strictly saprophytic. Moreover, in the 
life-history of the species in question an additional stage has been 
observed which consists of the production of minute conidia borne 
at the tips of the spiny appendages of the villose, conidia or “rest- 
ing spores P^or these reasons a new combination, Entomophthora 
coronata (Cost.) has been made and Belacroixia coronata and 
Conidioholus villosus have been reduced to synonomy. 

Department of Botany and Plant Pathology, College of Agricul- 
ture, Mayagiiez, Puerto Rico. 
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Explanation of Text Figures 

All drawings were made wdth Ihe aid of a camera lucida, from 
material mounted in lactophenol. Each division of the scale repre- 
sents lOu. 

Text Figure No. 1. 

A-D. Martin or type strain. 

A and B. Smooth-walled conidia showing range in size. X 500. 

C and D. “Resting spore’’, or echinulate conidia. X 500. 

E-H. Cuban strain. 

E and F. Smooth-walled conidia. X 500. 

G and 11. “Resting spore”, or echinulate conidia. X 500. 

Text Figure No. 2. 

A-G. Martin or type strain. 

A. Resting spore” showing development of minute conidia only 
on portion of peripheral area. X 500. 

B-G. Successive stages in the development of the minute conidia, 
X 500. 

B. Villose appendage. 

C. Appendage swollen at distal end, a primary step in the forma- 
tion. 

D-F. Further changes in development. 

G. Minute conidium just prior to discharge. 

H. J. Derx Strain. 

II. “Resting spore” with minute conidia on portion of peripheral 
area as in Martin strain, Fig. A. X 500. 

I. Primary conidium giving rise to secondary by means of a germ 
tube. X 500. 

J. “Resting spore” showing minute conidia on only portion of 
periphery as in figures A and II. X 500. 

K. N. Cuban strain. 

L and N. Germinating minute conidia. X 500. 

M. “Resting spore” showing conidial development on entire 
peripheral area prior to septum formation and discharge. X 500. 



A COMPARATIVE STUDY OF THE STATISTICAL METHODS 
MOST COMMONLY USED IN AGRICULTURAL RESEARCH 

By BicaNAEDO G. Oap6 
Introduction 

In statistical works the term population stands for a large group 
of individuals which possess one or more characteristics in common. 
These individuals may be persons, animals, numbers, leaves, etc.^ 
constituting respectively populations of persons, animals, numbers, 
leaves, etc. 

The individuals themselves are different from one another and 
therefore the values which measure the intensity of any one of the 
characteristics common to all the individuals of a given population 
fluctuate between two limits: an upper and a lower one. These 
measurements, however, do not distribute themselves uniformly 
throughout all the range included between the limits, but on the 
other hand, their tendency is to distribute themselves in such a way 
that the number of values increase gradually from a very small num- 
ber of them near the extremes to a very large number near the center 
of the distribution range. 

The history of mathematical statistics has witnessed numerous 
attempts to explain by means of some mathematical formula or 
equation the exact way in which these values distribute themselves 
in naturally occurring populations. Among the curves represented 
by these equations the normal curve or normal curve of error has 
played a major role. Though inexact in itself, it is a close approxi- 
mation to the exact distributions known as Binomial Law and Pois- 
son Series, which in common with many other distribution curves, 
approach the normal curve as a limit, under certain conditions. 

To graph the curve which represents any population of valuea 
normally distributed it is necessary to know the values of two con- 
stants or statistics, known as the mean and standard deimtion. 

The mean is equal to the sum of all the values divided by their 
total number, or in another way: 

M=(Xi + X 2 + X3 + )/n 

where M is the mean of the values that constitute the population, 
X 1 , X 2 , As, etc., are the individual values: and n is the number of 
values. 

For example the sale-prices of some grapefruit lots sold at public 
auction in New York were as follows; 2.50, 3.37, 3.62, 4.00, 3.87, 
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and 3.75. The mean of these sale-prices is found by adding them 
together and dividing their sum by 6, which gives as result 
21.11/6 — 3.52. This is of course, the mean of these six sale-prices, 
which is also an estimate of the true mean of the population of 
sale-prices represented by them. 

The standard deviation or standard error of the individal values 
of a population is equal to the square root of the quotient obtained 
on dividing the sum of the squares of the differences between each 
value and the mean, by one less than the number of values, or in 
another way: 

D = + / (n-l) 

where D is the standard deviation of the values of the population 
and the other signs mean the same as in the previous formula. 

Therefore, the estimate of the standard deviation of one of the 
sale-prices of the sale-price population represented by those of the 
preceding example is found as follows: 


Values 

Deviations from the mean 
(Differences between the 

Squares of the Deviations 


values and the mean) 


2.50 

-1.02 

1. 0404 

3.37 

-0.15 

0.0225 

3.62 

0.10 

0.0100 

4.00 

0.48 

0.2304 

3.87 

0.35 

0.1225 

3.75 

0.23 

0.0529 

21. 11 = Sum. 


Sum of sqiiEires = 1. 4787 


Mean = 21.11/6 = 3.52 1.4787/5 = 0.2957 

Standard Deviation = V0.2957 = 0.54. 

Another way to find this estimate of the standard deviation which 
will be used on illustrating some of the statistical methods which 
will be described further on, is as follows: 


Values Squares 

2. 50 6. 2600 

3.37 11.3569 

3.62 13.1044 

4.00 16.0000 

3.87 14.0769 

3.75 14.0625 


Sums 21.11 75.7507 

- 74.2720 


Correction (21. 11) VO = 

= 445.6321/6 = 74.2720 


Standard deviation = VO. 2957 = 0. 54 


1.4787 / 5 « 0.2957 


The square of the standard deviation has been called by B. A. 
Fisher variance and since this term will be used frequently in the 
future, it is convenient to note its relation to the standard devia* 
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tion. In the preceding example the estimate of the variance of a 
single value of the population is equal to 0.2957. 

In what follows it will be assumed that these estimates of the 
mean and standard deviation are equal to the real mean and stand- 
ard deviation which could be calculated only from the values of 
all the individuals comprising the population ; theoretically, an 
infinite number of values. 

If twice the standard deviation of one of the values of the popula- 
tion under study is respectively added to and subtracted from the 
mean, there will be obtained two numbers which, if used as limits, 
will include between them about 95.45 per cent of the values which 
constitute the population. Therefore, the probability that any one 
of these values will fall by chance within these limits is of 95.45/100, 
where the total number of possibilities is unity. 

Thus, then, in the previous example, if two times 0.54 or 1.08 
is respectively added to and subtracted from 3.52, there will be 
obtained the quantities 4.60 and 2.44. If under similar conditions 
a large number of these sales were effected, it should be expected 
that 95.45 per cent of the sale-prices in these cases lie between 2.44 
and 4.60, or the probability that any one of these sale-prices fall 
within these limits would be of 95.45/100. 

In other words, 4.55 per cent of the values or sale-prices in sales 
made under similar conditions would be at prices lower than 2.44 
or higher than 4.60, and of these, one-half would be at prices lower 
than 2.44. Thus, then, with this information one can deduct that 
of a large number of sales made under similar conditions, 2.28 per- 
cent will be made at prices lower than 2.44 and 97.72 per cent at 
prices higher than 2.44. It can also be deducted that under simi- 
lar conditions the probability that a sale be made at a price higher 
than 2.44 against the probability that it be made at a price lower 
than 2.44 will be of 97.72 to 2.28 or of 43 to 1. Accentuating still 
more, it should be expected that 43 out of every 44 sales made under 
conditions similar to these will be made at prices higher than 2.44. 

On the other hand, if it is desired to know the two limits (at 
equal distances from the mean) between which a certain percentage 
of the population is to be found, for example, 70 per cent, one must 
proceed as follows; If 70 per cent of the values fall within these 
limits, then 30 per cent of the values of the population will fall 
outside of them ; or in other words, the deviations from the mean of 
30 per cent of the values of the population will be larger than that 
Which is sought, that is, than the deviation of the limits from the 
mean. 
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If one looks in the table of probabilities based on the normal 
curve, at the end of this article, it will be seen that in 30 per cent 
of the cases the deviations of the values from the mean exceeds 1.04 
times the standard deviation or that the limits outside of which 30 
per cent of the population lies are at distances from the mean equal 
to 1.04 times the standard deviation of the population. As in this 
case the standard deviation is 0.54, the limits will lie at distances 
from the mean equal to 1.04 X 0.54 = 0.56, and therefore they will 
be 3.52 — 0.56 and 3.52 + 0.56, or 2.96 and 4.08, respectively. In 
other words, 70 per cent of the population will lie between 2.96 and 
4.08. 

The relation which has given practicability to these formulas is 
the following fundamental postulate in all kinds of statistical meth- 
ods: If a number of values are normally distributed arounik their 
mean with a standard deviation equal to D, then means of groups 
of n of these values will be distributed around their mean with a 

standard deviation equal to D/ Vn. 

The standard deviation of the mean in the case of reference will 

then be 0.54/ \/6 = 0.54/2.45 1 = 0.22. This means that on subtract- 
ing from and adding respectively to the mean two times 0.22 or 0.44, 
the quantities 3.08 and 3.96 will be obtained, between which 95.45 
per cent of the means of groups of 6 sales made under similar con- 
ditions lie. This postulate has given practicability to these formulas, 
not only for the fact that, as has been seen, the standard deviation 
of the mean of a number of values is smaller than the standard 
deviation of any one of them, and thus the value that another mean 
of the same number of values may have is fixed within narrower 
limits, but also because the mean represents the whole population. 

The table of probabilities based on the normal curve, however, 
can be used only when the population is distributed normally and 
when the exact values of the mean and its standard deviation are 
knowm. However, as ''Student'' pointed out in 1908, with the neces- 
sarily limited number of values with which the research worker 
must work, be it in the laboratory or in the experimental field, it 
is impossible to determine exactly both the mean of the population 
which said values represent, and its standard deviation, being still 
more difficult to determine if the population is normally distributed 
or not. Therefore, if it is not possible to know exactly these facts, 
the use of the table of probabilities based on the normal curve 
becomes academic and loses all its utility. 

For these conditions, however, "Student" developed another 
distribution curve which he called the distribution of "z", which 
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holds for the estimates of the mean and standard deviation as 
obtained from only a few values of the population, and, therefore, 
conclusions havings a known degree of accuracy may be derived, even 
with some few values of observations, as in the case of a large part 
of the experiments performed by the investigators all over the world. 

With these new tables, moreover, this can be done not only in 
those cases in whicli it is known that the means of groups of values 
distribute themselves normally with respect to their mean and stand- 
ard deviation, but also in cases where the original values are dis- 
tributed in a non-normal way, provided the departure from nor- 
mality be not too wide. Therefore, the table of has a very wide 
application, its use being of incalculable aid for the research work- 
ers in all branches of science. 

R. A. Fisher has modified this table of and obtained the 

distribution of Z/ which he has called In Fisher’s table 

of ‘^t” the letter n means not the total number of values, but what 
he has called the number of degrees of freedom. This number of 
degrees of freedom is the number of values from a series of them 
which can be altered arbitrarily without altering their mean. 

In the series of sale-prices the values have 5 degrees of freedom, 
since the total number of observations is 6, and if arbitrary values 
are assigned to 5 of them, the sixth value must have only one magni- 
tude, if the mean is to remain equal. 

With these new tables the problem of comparing the mean of 
the values which constitute a population with a certain fixed value 
and to determine the probabilities with which the mean will exceed 
said value is thus simplified. Thus, then, one can determine the 
probability with which a given fertilizer or cultivation treatment 
will produce yields that surpass a certain limit or with which the 
yield of a given variety of plants will exceed a given fixed value. 

However, the object of the agricultural experiments in general is 
not to obtain varieties or treatments which will produce at least a 
certain fixed yield, but rather to determine which of any given 
number of these is the best under certain environmental conditions, 
or in case that there were two or more almost equal and better than 
the rest, which are these. 

At present there are two general ways for making this selection 
in both of which the population whose mean is considered best, is 
compared successively with each of the other populations. 

In the first of these ways one calculates the probability with 
which the difference between the means of the two treatments or 
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varieties to be compared is positive. This procedure is employed in 
what are known as Bessel’s Method, Fisher’s Method for the Anal- 
ysis of Variance and Hayes Deviation from the Mean Method. 

In the second of these ways one calculates the probability with 
which the mean of the differences between corresponding values of 
the two treatments or varieties to be compared is positive. This 
procedure is employed in what is known as ‘^Student’s” Method of 
Paired Results. 

In what precedes the ways of estimating means and their stand- 
ard deviations have been described. But now it has been seen that 
the estimates of the standard deviations of differences must be cal- 
culated also in the application of all those methods which calculate 
the probability with which the difference between the means is posi- 
tive. 

In order to do this the following relation is made use of: The 
standard deviation of the difference between any two means is equal 
to the square root of the difference between the sum of the variances 
of both means and twice the product of their standard deviations 
by the coefficient of correlation between the means they represent. 

This is expressed mathematically as follows: 

Dd = VVi + V 2 -2D1D2C 

where is the standard deviation of the difference between the 

means, Vi is the variance of one of the means and Di its standard 
deviation, F2 is the variance of the other mean and Z>2 its standard 
deviation, and C is the coefficient of correlation between the popula- 
tions which the said means represent. 

The method can be used then only to compare populations whose 
coefficient of correlation can be estimated with a certain degree of 
accuracy, for it cannot be determined exactly, due to the same rea- 
sons which hold for the values of the means and their standard 
deviations. 

The labor which is needed to calculate this coeflScient of correla- 
tion, in addition to the fact that in order that it may be calculated 
the experiment must comply wdth certain requisites, has made that 
the xnajority of the investigators use modifications of this method, 
of which there are some. In fact, the differences between these meth- 
ods consist precisely in the different ways of modifying the application 
of this formula. These modifications will therefore be taken up in 
epnnection with the descriptions of the methods. 

Before proceeding with the detailed descriptions of the methods 
there is still one point to be taken up, which is as follows. In order 
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that uniform conclusions may be derived from the interpretation of 
the same data by different investigators it has been accepted to con- 
sider as a statistically significant difference, that difference which 
has a probability in favor of its being positive of not less than 21/22. 
Since this is the probability that should be used on making the inter- 
pretation of agricultural experiments the tables of and “t^^ 

for this probability have been calculated and reproduced at the end 
of this article. 

These preliminary considerations, which seemed to be necessary 
for the practical use of the different methods in use at present being 
finished, it is now time to describe the different methods in order. 

Bessel’s Method 

This method, as has been already said, belongs to those methods 
in which one calculates the probability with which the difference 
between the means of two populations is positive, that is, with which 
one of the populations will be better than the other, as witnessed by 
the means of the characteristic under study. 

In this method the formula for the standard deviation of a dif- 
ference between two means is modified by discarding altogether the 
term which contains tfie coefficient of correlation converting it into: 

Dd = V V, + Vo 

In order that this modification be correct, it is necessary that 
the conditions under which the experiment which is going to be inter- 
preted in this w'ay be such that the value of C, or coefficient of cor- 
relation between the populations to be compared, be so small that 
the term 2DiDi>C be negligible. Under these •conditions one has to 
calculate the means of the two populations to be compared and 
their variances and apply this formula. 

To approxiihate these conditions as much as possible, it is the 
custom to distribute by chance throughout all the experimental field 
the different replications or repetitions of the treatments to be com- 
pared. 

The diagram which follows represents the plan of an experi- 
ment performed under the direction of Mr. Fernando Chardon at 
Aibonito, P. R. The object of the experiment was to determine 
which of the seven fertilizer treatments tested would help to produce 
more tobacco leaf in a certain variety of tobacco at that region and 
under the then existing climatic conditions. The size of the plots 
was 1/50 of a cv^rda (1 cuerda is 0.97 of an acre) and the yields 
are in hundredweights per cuerda. 
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DIAGRAM No. 1 
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Even though the distribution was such that there should be a 
repetition of each treatment in each file and column of the experi- 
mental field, that is, in the form of a Latin Square, as the repeti- 
tions for each treatment were distributed throughout all the experi- 
mental field, and within most columns and files the treatments were 
distributed by chance, it is to be expected that the correlation should 
not be too high and that the method of the modified formula may 
have here application. As these same results are to be used to 
illustrate the application of all the methods, one can assume for 
the present that the distribution was done by chance- and that the 
results obtained were as appear in the diagram. 

The means, their variances and standard deviations are calculated 
as explained in the preceding pages: 

Treatment A — 


Values 

Squares 


7.45 

55.5025 


8.91 

79.3881 

Mean = 56.96/7 = 8.14 

9.73 

94.6729 

Correction of the sura of squares = (56.96) 

7.58 

57.4564 

= 3244.4416/7 = 463.4917 

8.36 

69.8896 

Variance of one value = 4.9247/6=0 .8208 

7.63 

58.2169 

Variance of the mean = 0.8208/7 = 0.1173 

7.30 

53.2900 

Standard deviation of the mean = VO-11'73 
= 0.34 

56.96 

468.4164 

Yield of A = 8.14 ± 0.34 


-463.4917 

4.9247 
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In the same way these values are found for the other treatments. 
The yields of the different treatments in order as regards amount, 


are : 

Treatment — E : 9.35 ± 0.29 
Treatment— D : 9.06 ±: 0.22 

Treatment — C ; H.74 zb 0.45 

Treatment — 1> : 8.56 zb 0.22 

Treatment — P : 8.55 ±: 0.32 

Treatment — G : 8.35 zb 0.51 

Treatment— A : 8.14 db 0.34 


Variance of the mean = 0.0822 
Variance of the mean = 0.0468 
Variance of the mean = 0.1994 
Variance of the mean = 0.0483 
Variance of the mean = 0.1010 
Variance of the mean =: 0.2628 
Variance of the mean = 0.1173 


As ea(4i one of tlie means of these treatments is based on 6 
degrees of freedom tljeve being 7 ob.servations of each population, it 
is evident that the difference between any two of these means will 
be based on 12 degrees of freedom. Looking up in the table of ‘‘t” 
the ratio which corresponds to 12 degrees of freedom, for a prob- 
ability of 21/22, one finds 1.83. 

Now th(‘n, as the sepia re root of the sum of the squares of two 
numbers must be greater than any one of the two numbers, and fur- 
thermore, as the difference* belween the means to be compared is to 
be compared witli a number that is 1.83 times its standard devia- 
tion, it is evident that all the means of yields smaller than the largest 
but lying below it by not more than 1.83 times its standard devia- 
tion, will not give yields smaller than its yields in 21 cases out of 22. 

Thus then, as the standard deviation of the mean 9.35 is 0.29, 
all the treatments whose means be less than 9.35 but more than 
9.35 - 1.83 X 0.29 or 9.35 — 0.53 8.82, will not be different in 
yield from treatment E, in at least 21 cases out of 22. That means 
that the method indicates preliminarily that treatment E gives not 
higher yields than treatment D in at least 95.45% of the cases, for 
the mean of the yield of D exceeds the inferior limit 8.82 already 
fixed. 

The differences between the yields of treatment E and the other 
ones, are proved as follows as regards their statistical significance: 

Between E and C: 

Mean of E = 9.35 Variance of the mean of E = 0.0822 

Mean of C = 8.74 Variance of the mean of C = 0.1944 

Diff. Variance of the diff. =0.276^' 

Standard deviation of the difference = VO-2766 =0.52 

Amount which the difference must exceed to be significant 
= 1.83(0.52) c= 0.95 



210 THE JOURNAL OP AGRICULTURE OP THE UNIVERSITY OP P. R. 


Since the difference does not exceed this limit, it is not significant. 

In the same way are calculated the amounts to be exceeded by 
the differences between the mean of B and the means of B, P, Q 
and A, concluding that treatment E is superior to treatments B, P 
and A. 

Adding up, if one calculates the experiment under study by this 
method, that is, without making any correction for the error intro- 
duced on discarding the term which includes the coefficient of cor- 
relation in each comparison, one arrives at the conclusion that the 
treatments inferior to treatment E are treatments A, B and P and 
that there is no evidence as to statistically significant differences 
between treatment E and treatments D, C and G. 

Note: There is a method which tries to eliminate the effects of 
soil heterogeneity by introducing check plots every three or four 
treatment plots. The fertility of the field is assumed to vary uni- 
formly from one check plot to the other and the yields of the treated 
plots are then corrected by subtracting from each yield the respec- 
tive yield which it would have produced if it were a check plot. The 
residues are then treated as above. 

Once illustrated the preceding method, we will proceed to illus- 
trate the method that uses the formula for the standard deviation 
of a difference without modifications of any sort. In this method, 
as has been already pointed out, one must calculate the coeflScients 
of correlation between the different pairs of populations to be com- 
pared. 

As the correlation of the yields is the result of the heterogeneity 
of the soil to the extent that the nearer two plots are from one 
another the larger will be the similarity between their autochthonous 
fertilities, and therefore, the larger the correlation between the yields 
of any pair of treatments applied in them, it is the custom when 
the said coelScient is to be used, to distribute the replications sys- 
tematically throughout all the experimental ground in order that 
the replications of each treatment be within given distances from 
the respective replications of any other treatment at least in a major 
part of the replications. 

To calculate the coefficient of correlation between the two popula- 
tions or series, there must be known first of alLwith which value 
of one of the series each value of the other one is respectively related. 
:tn other words, the individual values of both populations must be 
related in some specific manner and this relation must be known in 
order to calculate said coefficient. 
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from St. Kitts in is(imiiar light plumage with a few dark feathers 
beginning to appear, indicating that the males when assuming the 
adult plumage attain red feathers on the throat before losing the 
body feathers of the immature plumage. Fully adult males from 
all these islands are much darker in color than those from Barbuda 
and Antigua. The single specimen from St. Martin agrees well in 
color with the series from St. Eustatius, end there is no doubt that 
the birds from these northern islands should be regarded as i^oryi 
instead of as ridgtuayi, under which name they have hitherto been 
listed. 

Birds from Nevis agree well with those from St. Kitts in color^ 
but they average considerably larger and may represent a new sub- 
species, but unless further material corroborates this difference it 
seems best to regard the Nevis birds as coryi. 

Apparently this bird sometimes breeds before attaining fully 
adult plumage, as a male just beginning to show red on the throat 
collected at Friar’s Bay, St. Kitts on June 25, 1935 had its testes 
so enlarged as to indicate breeding. 

Loxigilla noctis chazaliei Oustalet 

Loxigilla Chazaliei Oustalet, Bulletin de la Society Zoologique de 
Prance, 20, 1895, p. 184. (Barbuda, collected by Count Dalmas, type 
probably in the Paris Museum.) 

Subspecific characters: Similar in coloration to L, n, coryi, but the adult 
males are much lighter in color and smaller in size. They resemble L. n. 
ridgwayi most closely, but are smaller and lighter than that form. The 
tail-coverts are chestnut-rufous. The immature males ere of a lighter, more 
yellowish brown color above than those of any other form. 

Measurements: Adult male, 5 specimens from Barbuda^ wing 64.0-66.3 
(64.84) j tail (average of 4) 50.00-:^0.7 (50.30) ; culmen from base 14.5-15.5 
(15.16); tarsus 17.3-21.0 (18.68). Female, 3 specimens from Barbuda, wing 
61.8-68.9 (65.32); tail 45.0-53.5 (49.63); culmen from base 14.5-16.5 (15.53); 
tarsus 17.9-20.0 (18.96). Immature male, 3 specimens from Barbuda, wing 
58.7-62.5 (60.73); tail 49.4-50.0 (49.67); culmen from base 15.0-15.7 (16.83); 
tarsus 16.5-19.4 (18.10). 

Range: Restricted to the Island of Barbuda. 

Specimens examined: Barbuda, 11. 

Remarks: This is the lighest colored and the smallest of all the 
West Indian races of L, noctis, L.n, ridgwayi of Antigua is the fomi 
which most closely approaches it, but that is slightly larger and 
noticeably darker. The difference in color is even more noticeable 
in the field than in the museum, but even there the darkest Barbuda 
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bird was found to be lighter than the lightest Anligua bird, clearly 
demonstrating this to be a distinct and valid race. 

Loxigilla noctis Hdgway (Cory), Cat. W. Tnd. Birds, 1892, p. 15, 
112, 150. part. (Antigua, type in Field Museum, No. 9059, collected 
May 2, 1890 by C. S. Winch). 

Suhspecifio characters: Similar to L, n. ooryi, but decidedly lighter, the 
adult male being grayish black instead of pure black; the females and im- 
mature males are also paler. Mc&e similar to L. a. ohassaliei, but larger and 
somewhat darker. 

Measurements: Adult male, 14 specimens from Antigua, wing 61.6-67.8 
(65.69); tail 48.5-53.2 (51.56); culmen from base 14.8:16.1 (15.31); tarsus 
17.3-20.0 (18.27). Female, 2 specimens from Antigua, wing 59.6-66.3 (62.95); 
tail 50.5-51.4 (50.95); culmen from base 15.0-15.3 (15.15); tarsus 17.5-19.2 
(18.35). Immature male, 2 specimens from Antigua, wing 63.5-63.7 ,(63.60); 
tail 51.0-51.6 (51.30); culmen from base 15.2-16.1 (15.65); tarsus 18.3- 
18.5 (18.40). 

Range: Restricted to the Island of Antigua. 

Specimens examined: Antigua, 18. 

.Remarks: Decidedly the lightest of all the West Indian races of 
L, noctis except L, n. chazaliei, than which it is somewhat darker 
and slightly larger. 

Loxigilla noctis dominicana (Ridgway) 

Pyrrlmlagra dominicanay Ridgway, Auk, 15, Oct. 1898, p. 323 (Dominica, 
type in U. S. National Museum, No. 77829, collected by F. A, Ober at Mt. 
Lake, 2,500 feet altitude). 

Suhspeoific characters: Similar to L. n, coryi, but much larger, and averag- 
ing darker, the adult males being consistently of a deep black color, with 
the under tail-covorts rufous or largely rufous. The females are also darker 
and more tinged with rufous above. 

Measurements: Adult male, 18 specimens from Guadeloupe and Grande 
Terre, wing 67.2-74.3 (71.01); tail 49.0—57.2 (52.94); culmen from base 15.0— 
16.7 (15.61); tarsus 19.0-20.9 (20.16). 2. specimens from Marie Galante, wing 
71.9-72.3 (72.10); tail 55.0-56.7 (55.85); culmen from base 14.8-15.3 (15.05); 
tarsus 17.6-20.0 (18.80). 12 specimens from Dominica, wing 71.4-75.3 (73.64); 
tail 52.7-60.0 (54.85) ; culmen from base 15.0-17.1 (15.77) ; tarsus 18.0-20.9 
(20.03). Female, 1 specimen from Montserrat, wing 66.0; tail 47.3; culmen 
from base 15.7; tarsus 20.5. 24 specimens from Guadeloupe and Grande Terre, 
wing (average of 23) 64.0-70.1 (66.61); tail 46.3—52.3 (49.43); culmen from 
baie (average of 20) 14.5-16.3 (15.26) ; tarsus (average of 22) 17.6-20.7 
(19.25). 1 specimen from Marie Galante, wing 65.3; tail 48.4; culmen from 

base 15.0; tarsus 19.4. 10 specimens from Dominica, wing (average of 8) 

64.8-70.3 (67.74); tail (average of 9), 45.3-51.0 (48.33); culmen from base 
(average of 9) 14.4-20.5 (16.28); tarsus 18.7-21.0 (19.98). Immature male, 
‘S specimens from Guadeloupe and Grande Terre, wing 66.7-67.9 (67.23) ; tail 
47.2-49.0 (48.23) ; culmen from base 14.8-15.8 (15.20) ; tarsus 18.9-19.1 
(lO.OO). 2 • specimens from Dominica, wing 68.9-69.0 (68.95) ; tail 46.0-48.7 
(47.35) ; culmen from base 15.7-16.8 (16.25) ; tarsus 19.9-20.8 (20.85). 
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Range: Guadeloupe and Grande Terre, Marie Galante, Dominica 
and probably Montserrat. 

Specimens examined: Guadeloupe and Grande Terre 45; Marie 
Galante 3; Dominica 24; Montserrat 1. 

Remarks: This is a very large and dark form, the largest of 
all the races of L. noctis. Specimens from Dominica average some- 
what larger than those from the other islands particularly in the 
wing measurements, but these differences seem too slight to warrant 
subspecific recognition. No constant differences in color can be 
noted. As I have seen but one specimen (a female) from Mont- 
serrat, I am including that island doubtfully in the range of this 
race, although the specimen in question agrees fairly well with 
examples from Guadeloupe, and is probably referable to this form. 

Loxigilla noctis desiradensis subsp. nov. 

Type: Coll. Field Museum No. 23676, adult male, Desirade, 
March 7, 1886, collected by W. B. Richardson. 

Suhspeoiflo characfters: Similar to L. n. dominicana in color, but with 
shorter wing and tarsus. 

Measurements: Adult male. 4 specimens from Desirade, wing 67.3-69.6 
(68.36); tail 48.1-59.4 (54.60); culmen from base 15.5-15.9 (15.62); tarsus 
17.4-20.0 (18.15). The type measures wing 68.0; tail 59.4; culmen from base 
15.5; tarsus 17.4. Adult female, 2 specimens from Desirade, wing 62.0-65.5 
(63.75) ; tail 47.0-49.2 (48.10) ; culmen from base 14.8-15.7 (15.25) ; tarsus 
17.9-18.4 (18.15). 

Range : Island of Desirade, near Guadeloupe. 

Specimens examined: Desirade 6. 

Remarks: This foTm is most closely related to L,n, Dominicana, 
but the wing and tarsus average decidedly shorter. In daminica^a 
these average 72.06 and 20.02 respectively for adult males and 66.82 
and 19.36 for females. Thus the wing of desiradensis averages 3.71 
millimeters shorter in males and 3.07 millimeters shorter in females, 
while the tarsus averages 1.87 millimeters shorter in males and 1.21 
in females. 

Loxigilla noctis noctis (Linnaeus) 

[Fringilla] noctis Linnaeus, Syst. Nat., ed. 12, 1, 1766, p. 320 
(‘‘Jamaica’^ ‘‘Mexico’’, Martinique). 

Subspeoifio dharaetera: Similar in coloration- to L. n. dominieana, but the 
adult males with the under (aiPcoverts chiefly black, sometimes with a little 
admixture of rufous or chestnut, and averaging very slightly smaller, while 
the females are lighter and less tinged with rufous above. 
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Measwremewts: Adult male, 20 specimens from Martinique, wing 67.0- 
73.0 (71.38); tail 49.7-64.1 (62.84); culmen from base 14.6-16.0 (16.38); 
tarsus 18.1-21.0 (19.66). Female, 5 specimens from Martinique, wing 65.6- 
68.8 (67.00); tail (average of 4) 48.6-62.0 (60.40); culmen from base 14.5- 
16.5 (15.40); tarsus (average of 2) 17.3-19.1 (18.20). Immature male, 1 
specimen from Martinique, wing 67.9; tail 51.3; culmen from base 16.6; tar- 
sus 19.3. 

Range: Island of Martinique. 

Specimens examined: Martinique 26. 

Remarks: The adult males are quite similar to L,n, dominicamOp 
differing chiefly in the small amount of rufous in the under tail- 
coverts. The females are lighter and less tinged with rufous above 
than those of dominicana, but darker and less olive than those of 
L,n, sclateri, being intermediate between the two, but very distinct 
from either. 


LoxigUla nociis sclateri Allen 

Loxigilla noctis sclateri, Allen, Bull. Nutt. Orn. Club, v, July 
1880, p. 166 (St. Lucia, type in Museum of Comp. Zool., collected 
by John Semper, no date on label). 

Suhspecific characters: Adult males are similar in coloration to those of 
L, n, noctis; females and immature males are much lighter in color, being light 
olive above, and also lighter below; both sexes are smaller. 

Measurements.* Adult male, 46 specimens from St. Lucia, wing 65.8-71.6 
(68.85) ; tail 46.3-55.0 (50.56) ; culmen from base 13.7-16.9 (14.74) ; tarsus 
(average of 4), 18.0-19.9 (18.92). Female, 15 specimens from St. Lucia, 
wing (average of 14) 62.8-67.9 (64.84) ; tail (average of 14) 44.5-52,6 
(47.36) ; culmen from base 14.0-15.0 (14.52) ; tarsus 17.0-20.7 (18.75). Im- 
mature male. 2 specimens from St. Lucia, wing 64.5-64.6 (64.55); tail 44,0- 
46.0 (45.00) ; tarsus 18.7-19.6 (19.15) ; culmen from base 14.5-15.0 (14.75). 

Range: Island of St. Lucia. 

Specimens examined: St. Lucia 78 (including 16 unsexed birds 
measurements of which are not included). 

Remarks: This form differs from L.n, noctis chiefly in its smaller 
size and the lighter coloration of the females and immature males, 
which are lighter than those of any other race with the exception 
of L,n, ridgwayi and L,n. chazaUei, 

Loxigilla noctis crissalis (Ridgway) 

Pyrrhvlagra crissalis Ridgway, Auk, XV, Oct. 1898, p. 323 
Cumberland Valley, St. Vincent, type in V. S. National Museum, No^ 
74083, coHected Oct 22, 1877 by P.A. Ober). 
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Suhspccifio characters: Similar to X. n, dominioensis, but slightly smaller, 
and the adult males are even deeper black; the chesnut-rufous area on the 
throat is more extensive, extending to the anterior portion of the chest; under 
tall-coverts rufous; females and immature males similar to those of X. «. 
nootis, but somewhat lighter, especially below. 

Measurements : Adult male, 16 specimens from St. Vincent, wing 67,9- 

72.5 (70.05) ; tail (average of 15) 48.7 :54.0 (50.57) ; culmen from base 
14.4-16.5 (15.64); tarsus 17.8-20.5 (18.94). Female. 7 specimens from St. 
Vincent, wing (average of 6) 67.0-69.0 (67.98); tail (average of 5) 46.0- 

51.5 (49.00); culmen from base 14.4-15.6 (15.13); tarsus 18.0-20.4 (18.77). 
Immature male, 6 specimens from St. Vincent, wing 65.6-69.0 (67.11) ; tail 

46.0- 48.7 (47.40); culmen from base 15.6-16.1 (15.91); tarsus 18.3-19.9 
(19.31). 

Range: Island of St. Vincent. 

Specimens examined: St. Vincent 29. 

Remarks: This form, although very distinct, is most closely 
allied to L,n, grenadensis of Grenada, and may be distinguished by 
the characters mentioned under that species. 

Loxigilla noctis grenadensis (Cory) 

Fgrrhulagra noctis grenadensis Cniiv. Cat. W. lud. Girds. lo92, 
p. 16, 112, 150, part (Grenada, type in Field Museum, No. 9041, 
without data, collected by J. G. Wells). 

Subspecific characters: Similar to X. n, crissalis, but smaller; the adult 
males with the throat patch much more restricted and of a darker rufous 
color (with less of an orange tinge) ; under tail -coverts rufous, sometimes 
with admixture of black; the females are less olivaceous (more washed with 
brownish) above. The adult male has the iris dark brown; upper mandible 
dusky, the lower dark horn color; legs and feet slate gray, claws dusky, soles, 
tinged with yellow. 

Measurements: Adult male. 38 specimens from Grenada, wing (average 
of 37) 65.3-70.1 (67.91); tail 45.5-53.0 (49.00); culmen from base (average 
of 36) 14.5:16.0 (15.23); tarsus (average of 37) 18.0-20.6 (19.25). Female. 
12 specimens from Grenada, wing 62.5-66.8 (64.25) ; tail (average of 11) 

44.0- 49.3 (46.72); culmen from base 13.6-15,4 (14.39); tarsus 17.5-20.6 
(18.62). 

Range: Island of Grenada. 

Specimens examined: Grenada 53 (including 3 unsexed speci- 
mens not measured). 

Bemarfes;- This race resembles L.n. sclateri of St. Lucia in size 
and color more closely than L.n. crissalis of St. Vincent, with which 
form it has been proposed to unite it. The characteristics separating 
the latter two forms have been given under the subspecific characters. 
It may be noted that the type of grenadensis is an exceptionally dark 
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bird, darker than any other specimens examined from Grenada. It 
may not be out of place to mention here that, although this bird 
was formerly one of the most abundant birds in Grenada, it has 
now become decidedly scarce. 

Loxigilla barhadensis Cory 

Loxigilla barhadensis Cory, Auk, 3, July 1886, p. 382 (Barbados, 
type in Field Museum, No. 9047, collected February 4, 1886 by W. 
B. Richardson). 

Specific characters: Similar in all stages to the female and immature 
stages of the lighter colored forms of L. noctis, being intermediate in color 
between L, n. sclateri and, X. w. ridgwayi, but lacking the buffy or rusty tinge 
on the sides of the head and other parts, which is present in all /orms of 
X. noctis. 

Measurements: Adult male. 13 specimens from Barbados, wing (average 
of 11) 67.7-71.0 (69.29); tail (average of 11) 48.0-51.4 (49.93); culmen 
from base 14.9-16.5 (15.81) ; tarsus 18.1-21.5 (19.65). Female. 10 speci- 
mens from Barbados, wing (average of 8) 65.8-73.3 (69.74); tail (average 
of 8) 47.5-53.2 (50.15); culmen from base (average of 9) 14.9-15.8 (15.39); 
tarsus 18.1-20.5 (19.30). Immature male. 1 specimen from Barbados, wing 
64.0; tail 45.0; culmen from base 14.4; tarsus 17.3. 

Range: Island of Barbados. 

Specimens examined: Barbados 24. 

Remarks: This species is very closely allied to L. noctis and was 
in all probability derived from it. It differs from all forms of 
L. noctis in that the adult male never assumes the characteristic black 
and rufos plumage of lhat species, remaining in a plumage indis- 
tinguishable from that of the female. It greatly resembles the female 
and imniature male of the lighter races of L, noctis. 



STATUS OF THE PINK BOLLWORM IN PUERTO RICO 
DURING 1935-^6 


By L. C. Fife, 

U. S. Department of Agriculture, Bureau of Entomology and Plant Quarantine^ 


Introduction 

The production of Sea Island cotton in Puerto Rico, once an 
important industry, has been largely discontinued in recent years, 
partly because of the damage caused by the pink bollworm (Pac- 
tinophom gossypiella Saund.). In the year 1931 cotton plantings of 
the Sea Island variety covered an area of about 20,000 acres, Puerto 
Rico at that time being the world largest producer. During the 
next three years no cotton was grown in Puerto Rico except 100 acres 
planted on the southern coast in September 1934 for seed. In 1935 
approximately 2,000 acres and in 1936 about 3,000 acres were planted 
on the Island, the major part of these plantings occurring along the 
northern coast between Aguadilla and Arecibo. 

In 1934 the Agricultural Division of the Puerto Rico Emergency 
Relief Administration started a project to assist in the rehabilita* 
tion of cotton-growing on the island. In view of the fact that the 
pink bollworm was one of the most important factors limiting the 
production of Sea Island cotton in Puerto Rico, this organization 
undertook a project to eradicate this pest. Wild cotton that grew 
abundantly in waste places and was the most important reservoir 
for the carry-over ‘ of the worms was almost eradicated by this 
organization in 1934-35. During that period 7,896,986 wild cotton 
plants were reported as having been destroyed. 

Distribution 

During 1935-36 the pink bollworm occurred throughout the com- 
mercial cotton-growing region along the northern coast, i. e., from 
Aguadilla to Arecibo. On the southern, coast cultivated cotton was 
found infested only at Koqueron (La Costa) and at Sabana Grande, 
on the extreme southwestern part of the Island. Although small 
plantings of cotton were made also at Ponce, Juana Diaz, Villalba, 

^In cooperation with the Puerto Rico Experiment Station of the United States Do* 
partment of Agrioultura. 
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Lajaa^ and Penuelas? ttey were not infested. A rather heavy infesta- 
tion was found on wild: cotton along the coast at Fajardo^ Yabueoa, 
and Naguabo, on the extreme eastern part of the Island, and at 
Arroyo on the southeastern coast. Wild cotton was found infested 
also at Lajas and at Mayaguez. It appears that the pest’s presence 
on the east and southeast coasts represents a separate infestation, 
probably from moths carried by air currents from adjacent islands 
on the east. The pink bollworm was not found on cotton in the 
interior of the Island. However, no commercial cotton plantings 
iQCCur in the interior and very few wild cotton plants can be found 
in that part. 

Infestation 

Since the pink bollworm infestation in 1933 was rather •low and 
occurred late in the season, the damage to cultivated cotton by this 
pest was negligible. At the time of the highest infestation of that 
year (December), the boll infestation per field averaged 30.2 per- 
cent and ranged from 3 to 95 percent. The principal reasons for 
this low infestation were as follows: (1) No cultivated cotton had 
been grown commercially in Puerto Rico during the previous 3 
years; (2) wild cotton had been almost eradicated from the island 
in 1934r-35; (3) no other favorable or preferred host plants occur 
in sufficient numbers to maintain a high population density of the 
pink bollworm in the absence of commercial cotton plantings over 
a period of 3 years. 

In 1936 the pink bollworm infestation was unusually high 
throughout the commercial cotton-growing regions of the northern 
coasts except at Arecibo. As early as April of that year the boll 
infestation per field averaged 21.6 percent and ranged from no infes- 
tation at Arecibo to 63 percent at Isabela. A few fields in the latter 
locality, including an area of about 30 acres, were completely 
destroyed by June and the plants in several other fields were so 
badly damaged that they were pulled up before many bolls had 
opened. In August 27 fields were examined between Aguadilla and 
Arecibo. At that time the boll infestation per field averaged 24.3 
percent and ranged from no infestation in two fields at Gamny to 
IQO percent in three fields at Isabela. Although no infestation 
coupts were made in October, it was obvious that all fields were 
h^vily infested at that time. Not less than SO percent of the crop 
was destroyed in the district of Isabela and at least 30 percent over 
the entire cotton-growing area. The following were the principal 
reasons for this high infestation: (1) A very short dead season, if 
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any, was provided between the 1935 and 1936 erops, this permit- 
ting the pink bollworm to build up a dense population late in the 
season, thereby increasing the total number of long-cycle larvae to 
infest the 1936 crop; (2) fields were not thoroughly and immedi- 
ately cleaned up after the harvest; (3) a high proportion (at least 
65 percent) of the larvae in open cotton bolls were of the long-cycle 
type and the duration of this inactive stage for a maximum period 
of 172 days resulted in a very high carry-over; (4) although the 
seed capsules of Maga {Moniezmim speciosissima) and Clamor 
{Thespesia populnea) were not heavily infested, these plants were 
factors in maintaining this peat during the dead season; (5) a con- 
siderable quantity of infested planting seed was used. 

In 1935-36 the pink bollworm infestation on the southern coast 
was rather low. On cultivated cotton, infestation was found only 
at Boqueron and Sabana Grande. On eight fields examined in May, 
the boll infestation per field averaged 12.9 percent, and ranged from 
no infestation to 37 percent. In one field examined at Boquerdn 
on June 4, however, the boll infestation was found to be 86 percent. 

The geographic position of Puerto Rico is such that climatic 
conditions favor the development of the pink bollworm throughout 
the year. The long growing period is favorable to the increase of 
this species and is the most important factor affecting the abundance 
of this pest on cultivated cotton from year to year. 




THE INTRODUCTION OF PARASITES OF THE SUGARCANE 
BORER INTO PUERTO RICO 


S. M. Dohaniak, 

Bureau of Entomology and Plant Quarantine, United States 
Department of Agriculture 

In July 1935, when the Bureau of Entomology and Plant Quar- 
antine began by use of special funds, the study of certain insect 
pests of Puerto Rico the, writer was assigned to the Division of 
Foreign Parasite Introduction and delegated to exploratory work 
in the British West Indies and in South America. His primary 
objective was to secure the natural enemies of the sugarcane borer 
(Diatraea saccharalis Fab.) for the control of this pest in Puerto 
Rico. Incidental thereto, shipments of certain species were also 
made to the United States. The work was begun in Trinidad, 
B. W. L, on August 12, 1935, and terminated in Peru on May 22, 
1936. 

Investigation in Trinidad 

In addition to Diatraea saccharalis^ there are two other species 
in the same genus that are important pests of sugarcane in Trini- 
dad. As a matter of fact both of them, D, impersanateUa Walk, and 
D, canella Hamps., have been much more serious there for several 
years than saccharalis. In all the writer’s collections of borers for 
the rearing of parasites the numbers of impersonatella and canella 
far exceded those of saccharalis. 

The actual collecting and rearing of borers was begun on August 
26 and continued to the middle of October 1935. The collection of 
borers was confined to dead hearts of sugarcane. During these 7 
weeks 17,630 dead-heart shoots of sugar cane were collected, and 
they produced, upon dissection, 639 pupae and 4,653 larvae of the 
three species. No parasites emerged from the pupae, but three 
species of larval parasites were reared. The commonest of them 
was the fly Theresia claripalpis Van der Wulp, parasitizing 9.2 per- 
cent of the borers; the fly Stomatodexia diadema Wied. was respon- 
sible for killing 1.1 percent, and the braconid Apanteles diatraeae 
Mues., about 0.05 percent. This braconid is said to be more com- 
mon on Diatraea spp. attacking rice in Trinidad, killing 100 times 
as many as it attacks in cane. Stomatodexia is believed to be a 

887 
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seasonal parasite, being more common in the summer than in the 
fall. The writer ^s work was apparently begun just too late to reveal 
the true effectiveness of this dexiid. 

No parasites were forwarded from the rearings in Trinidad. 
While the work there was in progress three trips were made to other 
countries to arrange for the conduct of projects, and, what is more 
important, although nearly 600 puparia and cocoons of the three 
species of parasites were obtained, at no time was the emergence of 
adults sufficiently large to justify air-express shipments. 

In connection with the rearing of the dipterous parasites it might 
be mentioned that neither Theresia nor Stomatodexia adults would 
mate when placed in cages covered with white, coarse mosquito net- 
ting, but when the cages were painted green mating was induced. 
The cages were cylindrical, 14 inches in diameter and about 22 
inches in height. As a precaution against molestation by ants, they 
were suspended from the ceiling of the laboratory, and were doubly 
protected from them by the use of sticky tree-banding material. 

Investigations in British Guiana 

The work in British Guiana had two distinct phases, the breed- 
ing of the Amazon fly (Metagonistylum minense Towns.) and the 
rearing of the parasites of the sugarcane borer indigenous to British 
Guiana. 

In 1932, while in search of beneficial insects for the control of 
the large moth borer Casinia licoides Boisd. in the jungles of the 
Amazon basin in Brazil, J. G. Myers, of the Imperial Bureau of 
Entomology, discovered a new parasite attacking the larvae of 
Diatraea saccharalis infesting the two grasses Paspalum repens and 
Echinochloa polystachya about 500 miles from the Atlantic Ocean. 
His attempt to bring this unknown parasite with him into British 
Guiana that year failed on account of transportation difficulties. 
This obstacle was overcome the following year when the British 
Guiana Sugar Producers' Association, anxious to cooperate with the 
British Guiana Department of Agriculture, volunteered to purchase 
a launch and hire an experienced navigator to operate it. Thus, in 
the summer of 1933, Dr. Myers succeeded in bringing 200 adults 
of Metagonistylum into the entomological laboratory at Georgetown, 
Demarara. It cost the combined treasuries of these two organiza- 
^tions approximately $35,000 to get those 200 individuals of the Ama- 
zon fly. Tet it was an investment of inestimable value ! During the 
short time since its introduction and colonization in the cane Adds 
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of the country it has saved the sugar growers many times that 
amount. The justification of their faith in this parasite is amply 
demonstrated to one who visits the sugarcane fields on the planta- 
tions where liberations were made. It may be seen in abundant 
numbers everywhere. In 1934 it was introduced into the Island of 
St. Lucia, where its establishment, dispersion, and control of the 
borer, as observed by the writer, may be said to be phenomenal. As 
soon as arrangements had been completed for securing material for 
importation into Puerto Rico and the United States, all efforts were 
concentrated on breeding and sending as many adults as possible to 
assure adequate numbers for establishment. 

Particular acknowledgment is due to the Hon. J. Sidney Dash, 
Director of the Department of Agriculture of British Guiana, and 
to the British Guiana Sugar Producers* Association, for permission 
to collect material in colonized areas and for aid given during the 
course of the rearing work. 

The breeding of the Amazon fly involved the careful mating 
of the female, the dissection of her ovaries at the end of the gesta- 
tion period of 7 days to secure first-stage maggots, the inoculation 
of the Diatraea borers with these maggots, the care of the inoculated 
borers during the period of development of the fly maggot, and the 
removal and care of the resulting puparia and of the adults emerg- 
ing from them. 

The airplane schedule in effect during the period of the opera- 
tions in British Guiana called for only weekly service to Puerto 
Rico. Beginning October 29, ten shipments were made at weekly 
intervals, representing a total of 6,575 adults of Metagonistylum, 
of which 88.6 percent reached their destination alive. In some of 
these consignments two other species of saccharalis parasites were 
included in small numbers. Out of 8 adults of Stomatodexia diadema 
and 62 adults of Bassus stigmaterus (Cress.), all except 1 Bassus 
were alive upon reaching Puerto Rico. 

Literature records at least 12 species of parasites of Diatraea 
saccharalis larvae and pupae indigenous to British Guiana. Bulk 
rearings of sugarcane borers were undertaken in the expectation that 
at least some of these species would be found in sufficiently large 
numbers to permit an attempt at their establishment in Puerto Rico. 
Arrangements were made with four sugar plantations, located in dif- 
ferent parts of the country, for the collection of saccharalis larvae 
and pupae, which were to be forwarded daily to the laboratory at 
Georgetown. The entire month of December 1935 was devoted to 
this work. More than 13,000 borers (of all stages) and pupae of 
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the sugarcane borer were reared in the laboratory; yet only two 
species of parasites were recovered. These were Bassus stigmaterus 
and the recently introduced Amazon fly, both parasites of the larvae. 
It was indeed surprising that not a single individual of the many 
other species recorded from this country was obtained from such a 
large and representative mass of material. 

Investigations in Peru 

In developing the project it was considered wise to introduce 
parasites from regions of diverse climatic conditions. Tlie Amazon 
fly obtained in British Guiana has a decided preference for swampy 
or semiswampy conditions. This may be accounted for by the fact 
that its original home is along the banks of the Amazon RivSr and 
it attacks its host inhabiting the grasses in the swamps bordering 
the river. One reason for the selection of Peru for the conduct of 
our search for the beneficial insects of the sugarcane borer was its 
climate, which was in marked contrast to that in British Guiana. 
Much of the sugarcane in Peru is grown in certain of the numerous 
valleys along its extensive west coast. Although very near the 
equator, the climate is subtropical, owing to the cooling effects of 
the Humboldt current from the Antarctic Ocean. For practically 
its entire length of 1,300 miles this coastal belt is almost rainless 
and is virtually destitute of vegetation except * where irrigation 
makes cultivation possible. Most of these valleys are intensely cul- 
tivated and rendered fruitful by extensive systems of irrigation. 

Three species of Diairaea are recorded from Peru, but only 
saccharalis is of economic importance. Two of the four parasites of 
saccharalis indigenous here, the dexiid fly Theresia claripalpis and 
the wasp Ipobracon rimac Wole., were found in extraordinary 
abundance during the period of operation in Peru, April 7 to May 
21, 1936. Both species were found in all the canc and numerous 
corn flclds in the region about Trujillo. More than 12,000 puparia 
of the dexiid fly were accumulated in 3 weeks, and more than 
13,000 adults of the wasp were collected in 29 days. 

All the field-collected wasps and the adults emerging from the 
collection of puparia were cared for in a large storage cage of 
cheese-cloth, having a 'wooden frame 6^ by 6^ by 3 feet, until 
ready to be shipped. The upper frame and the uprights of the cage, 
towards the course of light, were literally covered with cubes of white 
sugar as food, and water was furnished by wetting the cheese-cloth 
ph the sides of the cage and every 2 hours throughout the day. The’ 
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humid atmosphere produced in the cage by this wetting made the 
sugar more easily available to the adults. 

The adult wasps and flies were shipped to their destinations in 
distinct types of cages. Metal cylindrical containers were used for 
Theresia, and wooden cages of the type used in the United States 
for shipping the parasites of the oriental fruit moth were utilized 
for Ipohracon, On the morning of the days of departure of the air- 
planes the parasites were prepared for shipment. Each insect was 
examined before being placed in the container, a practice which the 
writer has strictly followed in all shipments from foreign countries, 
and is specially necessary in the case of field-collected material. 
Since Peru had more frequent airplane service than British Guiana, 
it was possible to forward two consignments each week. A total of 
13,533 adults of Ipohracon rimac were shipped from Peru, of which 
10,705 went to Puerto Rico and the remainder, 2,828 adults, to the 
United States. The mortality en route to Florida was 21 percent, 
while to Puerto Rico, a trip requiring 2 days longer, it was 24.1 per- 
cent. In each case the mortality among the females was greater than 
among the males. Eighty-one percent of the adult wasps forwarded 
from Peru were females and only 19 percent males. Three hundred 
and fourteen adults of Theresia claripalpis were sent to Florida with 
a loss of 20.4 percent, while the mortality en route for the 1,713 flies 
shipped to Puerto Rico was 66.5 percent. For the four that 
reached Puerto Rico according to schedule the mortality was only 
32.4 percent, but three of the consignments were misrouted or 
otherwise delayed, with consequent heavier mortalities. 

Summary 

Search for the parasites of the sugarcane borer (Diatraea sac- 
charalis Fab.) was conducted in five countries in the American 
Tropics, in three of which actual field and laboratory work was per- 
formed. Three dipterous and two hymenopterous parasites were 
found and shipped to Puerto Rico and Florida, the former receiving 
19,063 adults and the latter 3,142. The shipments to Puerto Rico 
comprised 8,296 flies and 10,767 wasps, while the shipments .to 
Florida totaled 314 flies and 2,828 wasps. 




THE IMPORTATION OF COCCINELLID ENEMIES OF 
DIASPINE SCALES INTO PUERTO RICO 


S. M. I>OHANIAN, 

Bureau of Entomology and Plant Quarantine, United States 
Department of Agriculture. 

One of the projects assigned to the writer in his recent investiga- 
tions of beneficial insects in the American Tropics was the introduc- 
tion of the predators of the coconut scale (Aspidiotus destructor 
Sign.) into Puerto Rico. This had been considered desirable in view 
of the presence of that pest in destructive numbers in Puerto Rico 
and the phenomenal success attained in its control in the Fiji Islands 
shortly after the introduction of coccinellids from Trinidad, B. W. 
I., in 1928. While this work was under way it was found possible 
to secure sufficient numbers of the different predators to provide 
shipments to Florida for use against the same pest and to California 
for testing upon the California red scale (Chrysomphalus aurantii 
Mask.). 

The coconut palm is found throughout the Island of Puerto Rico, 
but extensive groves occur only along the seacoast, especially on the 
eastern and northeastern sliores. Not only is Aspidiotus present 
wherever the coconut palm grows, but it attacks a dozen or more 
additional host plants. In Florida A. destructor is recorded from 
the southerly end of the peninsula and according to Merrill and 
Chaffin (1) it infests banana, mango, coconut, date, and Chinese fan. 

CocciNELLiSo' Predators in Trinidad 

In Trinidad the coconut as an agricultural product is surpassed 
in importance only by cacao and sugarcane. In the southwestern 
corner and along practically the entire eastern shore of the island 
coconuts are grown almost to the exclusion of other crops. Numerous 
large plantations are scattered along the northern shore and in the 
northwestern corner of the island, as well as to the leeward of the 
northern range of mountains. Smaller groups of the palm may be 
found in other parts of the island. Nowhere are these trees free 
from the coconut scale. In the spring of 1936, however, although 
the infestation was general in distribution, the intensity was variable. 

At least five species of coccinellid beetles have been recorded as 
predators on Aspiijiiotu^ ^stn^tpr ip Triwdsd. Taylor ( 2 ) list^i 
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them as Cryptognaiha nodioeps Marsh., C, sirnUUma Sic., Azya 
trimtatis Marsh., Scymnus aencipennis Sic., and PentUia insidiosa 
Muls. The present writer ^s investigations revealed three others, two 
being species of HyperOfSpis and the third still undetermined. The 
species known in Trinidad as PentUia insidiosa has been determined 
by coleopterists of the Bureau of Entomology and Plant Quarantine 
to be PentUia castanea Muls., and by those of the California Citrus 
Experiment Station as Azya trinitatis Marsh. To avoid confusion 
the species will be referred to in this article as PentUia castanea. 

Two of the eight species represented in the writer’s field col- 
lections overwhelmingly outnumbered all the others, nearly 90 per- 
cent of the insects shipped being Cryptognatha nodioeps and Pen- 
tilia castanea in about equal abundance. The former was common 
throughout the island and appeared in varying numbers in all the 
daily collections. In one region, however, it was exceeded in the 
numbers collected by P. castanea. In the groves along the eastern 
shore between Manzanilla and Biche and for 2 or 3 miles south of 
Biche, PentUia was found in extraordinary abundance late in Feb- 
ruary and early in March, being fully three times as numerous as 
nodioeps. The other species encountered appeared to play an insig- 
nificant role in the control of Aspidiotusy and were never found in 
large numbers, at least not during the period of the writer’s activi- 
ties from January to March 1936. Yet, however small the repre- 
sentation of these minor species in the collections, they were always 
included in the shipments in the hope that under the conditions 
of their new envoronment they might become important factors in 
the control of this or some related pest. The two dominant species 
appeared to be much more scarce in the inland coconut groves than 
in those along the shore, despite the absence of any appreciable dif- 
ference in the intensity of Aspidiotus infestation. Was this due to 
soil conditions, to their isolation from the large groves, or to other 
undetermined factors? It would have been interesting to study the 
reasons for this condition, but time did not permit. 

Collection and Shipment 

In the field the beetles were collected in 4-inch glass vials. The 
daily collections were placed in cylindrical glass jars, 8 inches in 
diameter and 12 inches high. Some of these jars contained coco- 
nuts, one to each jar, and others coconut fronds, heavily infested 
with Aspidiotus. This food was changed as necessary. Moisture was 
furnished daily by wetting the chwsoQlotb (jgy^mgs of the jars. 
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When sufficient numbers had accumulated to warrant an air-express 
shipment, the beetles were packed and shipped. 

In Trinidad, as in many other tropical countries visited, Cau- 
casian peoples sleep in beds sheltered by mosquito netting. Such 
protective covering is sometimes cylindrical and narrow at the top 
but wide enough at the bottom to cover the bed on all its sides, and 
sometimes rectangular, conforming to the size and shape of the bed. 
Such protection in vogue at the Imperial College of Tropical Agri- 
culture, where the writer made his headquarters, was of the latter 
type, and in his work in Trinidad it served a double purpose. At 
night it eliminated annoyance by mosquitoes and numerous other 
similar pests, and the days that the beetles were to be prepared 
for shipment it provided a convenient cage for the separation of 
the species. The jars containing the adults were placed under this 
netting and the beetles allowed to escape a few at a time. As they 
alighted on the sides of the netting towards the source of light from 
the windows, they were gathered in 4-inch vials, five adults to a 
vial. When 10 to 15 vials contained their quota of beetles, they 
were taken to the window, examined, and classified, the numbers of 
each species being recorded, and were then placed in the shipping 
containers. The operation was repeated Until all the beetles were 
examined. 

The shipping containers were of the usual mailing-tube type used 
by Bureau workers in the United States. Additional roosting sur- 
face was provided in each by the insertion of a tightly fitting tri- 
angular piece of chicken wire (^A-inch mesh) cut to size. Within 
its meshes were securely held two pieces of dental wick saturated, 
but not dripping, with a very dilute solution of sugar and water, to 
furnish water, humidity, and food. No host scales or any other food 
was furnished. The tubes were then wrapped in corrugated paper, 
and within its folds a slip of paper was placed bearing the num- 
bers and species of the beetles therein, the dates and places of collec- 
tion, the date of shipment, etc. In addition to the name and address 
of the consignee the following labels also were pasted on the out- 
side of the package: ^‘Permit of Entry of Beneficial Insects into the 
United States,’^ ‘‘Rush,^’ ‘‘Fragile,” and “Handle with Care — lAye 
Insects.” Air express was used in all shipments. 

Species Shipped and Their Numbers 

Six consignments were forwarded from Trinidad, two of which 
went to Puerto Rico for liberation and breeding, two to Florida for 
direct liberation, and two to California for breeding in the laboratory 
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and subsequent release in the spring. Both consignments to Puerto 
Rico were reported to have arrived in excellent condition. The first 
of the two lots sent to Florida also reached its destination in excel- 
lent condition and with only 2 percent mortality. The second ship- 
ment, however, was not released for several days after arrival 
owing to inclement weather, with a consequent heavy mortality of 
73 percent. The first lot of beetles sent to California was a total 
loss, having frozen to death en route owing to misrouting some- 
where in the United States. The second shipment had suffered a 
mortality of 52 percent upon reaching Riverside, Calif. 

The numbers of the various species sent to the several destina- 
tion, with the dates on which the shipments left Trinidad, are given 
in Table 1. Among the 11 individuals of unknown species included 
in the second consignment to California two species of Eyperaspis 
were represented, according to determinations by P. H. Timberlake. 

TablfI.— SPECIES AND NUMBERS OF COOCINICLLll) BEETLES SHIPPED FROM 
TRINIDAD TO PUERTO RICO AND THE UNITED STATES 


Species 


Cryptognatba nodioeps . 
Cryptognatha simillima 

Pentllla castanea 

Azya trinitatis 

Scymnus aoneipennis. . . 
Unknown 

Total shipped 

Received alive 

Percent alive 



Present Status op the Imported Predators 

In a recent communication Harry S. Smith, of the Citrus Experi- 
ment Station, Riverside, Calif., stated: 

“Cryptognatha nodiceps and Azya trinitatis reproduced on red 
scale (Chryaomphglus auraniii) infesting squash, but not in abun- 
dance. We did not succeed in propagating the other species. On 
June 17, 1936, 110 Cryptognatha and two Azya were colonized at 
Santa Barbara on red scale. In May a breeding stock of both 
species was supplied to the Orange County Insectary. A consider- 
able Increase in the stock was obtained there, and several hundred 
adults were liberated in scale-infested groves. However, we have not 
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yet observed propagation in the field. The species are still being 
propagated by the Orange County Insectary but it appears that our 
red scale is not a particularly favorable host for these beetles.^' 

The Azya mentioned in Professor Smith’s letter is the Fcntilia 
castanea of the specialists of the Bureau of Entomology and Plant 
Quarantine. 

To date we have no further information concerning developments 
in Florida. 

No entomological explorer in foreign countries could wish for 
greater gratification than that experienced by the writer upon his 
return to Puerto Rico at the termination of investigations in Peru. 
On June 30, in company with K. A. Bartlett, of the Bureau of Ento- 
mology and Plant Quarantine, who received the shipments and made 
the original liberations of the predators, the writer collected the 
progeny of the two dominant species {Crypiognaiha nodiceps and 
Pentilia castawa) which he had sent from Trinidad only five months 
earlier, for the purpose of further colonizations. Not only were 
these two species already well established in t])eir new home, but 
they had multiplied so rapidly that it was i)Ossible to collect 332 
adults in less than tw^o hours. The feeling of satisfaction was 
heightened when, on July 16, the morning of his departure for Wash- 
ington, the writer, again wuth Dr. Bartieit, found these two species 
3 miles from the center of the original colony. The dispersion was 
in an easterly direction, towards the largest of the coconut groves 
on the island. Unfortunately, time was not available to continue 
the survey to determine the exact limits of dispersion. 

Specimens collected in Puerto Rico and submitted to the exijerts 
of the Bureau for identification indicate the establishment of at least 
two other species of coccinellids sent from Trinidad in addition to 
those named. 

One of the advantages of biological control w^ork in tropical coun- 
tries is that results become quickly known. In temperate regions 
the establishment of beneficial insects may remain in doubt for 
several years, sometimes a decade or more. On the other hand, in 
the Tropics, where shorter life cycles and continuous breeding are 
the rule, the success or failure of attempts at biological control by 
introduced species may be determined in a comparativly short time. 
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A BIBLIOOBAPHY OF MYCOLOGY AND PHYTOPATHOLOGY 
OF CENTRAL AND SOUTH AMERICA, MEXICO 
AND THE WEST INDIES 

Bj JosA I. Otero, Librarian and Melville T. Oook, Plant Pathologist 

We present this compilation in the hope that it may be useful 
to students and research workers not only in these countries but 
also in other countries. 

This bibliography was started independently by the co-authors, 
one forced by the everyday needs of references to the tropical Amer- 
ican literature in connection with his work in plant pathology; 
the other in Kis bibliographical work in the library. Since both 
were interested in the same work it was decided to make it a joined 
publication which would be of service to the greatest number of 
workers. 

Accordingly a project was drawn by the senior author and the 
work started for a strictly mycological publication. However, the 
publications on mycology are so intimately related with plant path- 
ology that it was very soon decided to include both subjects. There- 
fore, this work may.be said to have started when the junior author 
came to Puerto Rico in 1923 but was definitely organized in its 
present form in 1930. 

It was originally intended by the senior author to append this 
bibliography to a Host Plant Index to the Fungi of the West Indies, 
Mexico and Central and South America now lin progress but this 
plan was abandoned and it is presented to the workers in mycology 
and plant pathology in its present form. 

The work on the Host Plant Index demonstrated the great dif- 
ficulty in collecting data in mycology from the literature covered by 
this publication. The literature from these parts of the world is 
not restricted to these countries but many papers have been pub- 
lished in Europe and North America, and in several languages. 


340 
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The compilers intend to follow as closely as possible the follow- 
ing features in this bibliography, with the idea of making it most 
helpful to students and workers: 

(a) It is arranged alphabetically by authors and cronologically 
under the name of each author, taking always the senior author as 
guide in cases of more than one. 

(b) When it has been possible we have used the author’s full 
name which enabled us to verify the correctness of many of the 
citations and avoid confusion and errors in authorship. 

(c) Most titles appear first in the original language with trans- 
lations into English in parenthesis. In some cases it has not been 
possible to obtain the original paper and in those cases the* trans- 
lated titles appear in parenthesis. Some titles appear only in the 
original language. 

(d) When an article appears in more than one publication all 
except the first paper appear in parenthesis. 

(e) We have not been able to see all the original papers; there- 
fore there are many which we have been unable to annotate. 

(/) Many taxonomic, most of the mycological papers and many 
of the popular papers which do not include any record of a disease 
or a fungus have not been annotated. 

In some cases, the titles of the papers do not indicate the char- 
acter or the value of the contents. These papers have been inserted 
with the proper explanatory data. 

The authors fully appreciate that some of the literature has not 
been found and that there may be some errors in this publication. 
Therefore, we will be pleased to have the workers send us correc- 
tions and additions for use in a supplement. 
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A. K. B. Mycological Notes. Trop. Agric. (Trinidad) 6(11): 317. 
1929. 

Refers to a paper by 8. F. Ashby on '^Lime and sugar-cane dis- 
eases in the West Indies” in Bull, of Misc. Inf. Royal Bot. Garden. 
Kew, No. 7. 1929. 

Refers to Sphaerostilbe repens, Filsarkm sp., Phomopsis Bp,, and 
Botryodiplodia theohromae all of which are saprophytic and sometimes 
weak parasites on the lime. Also to Gloeosporivm limetticolwn which 
is serious in Dominica and St. Luda. Also to the gumming disease 
(Baeterkm vasoularum) on cane. 

Abbot, E[rnest] V[ictor] & Townsend,' 0[harles] H[en^] T[yl«r] 

El Mosaico de la cana de azucar y su transmision. (Sugar 
Cane Mosaic and its transmission. Est. Exp. Agric. Soc. 
Nac. Agric. Lima (Peru) Circ. 6, 10 p., 1928. 

Popular discussion of the subject. 


Plagas fungosas de los vegetales. (Fungous diseases of vege- 
tables). Est. Exp. Agric. Soc. Nac. Agric. Lima (Peru) 
Informe 4, 11 p. 1928. 


La ‘‘Rona^’ y la ‘'mancha’’ o ^‘hielo’^ de la papa. (Scab 
and rot or blight of potato.) Estac. Exper. Agric. Soc. 
Nac. Agrar., Lima, Peru, Cir. 7, 11 p. 1928. 

Refers to Spongospora suhterranea and Phytophthora infestans. 


Una nueva enfermedad de la papa (A new disease of potato.) 
Vida Agric. (Peru) 6(66) : 181, 1929. 

This disease is attributed to Aeddium oantensis. 


Stem rust of wheat in Peru. Phytopathology 19(11): 1041- 
1043, 1929. 

A discussion of Puodnia graminis tritioi with reference to varieties 
of wheat and methods of distribution. 


La ‘ ‘ Marchitez ' ' del algodon (Wilting of the cotton plant.) 
Vida Agric. (Peru) 7(77) : 274-281, 1930. 

Attention is called to the annual losses due to this disease. 


Informe del Jefe de la Seccion de fitopatologia. Mem. Estac. 

Exp. Agric. Soc. Nacion. Agrar. (Peru) 2 : 85-101, 1930. 

A report of field studies of various diseases. The following fungi 
are mentioned, — Puodnia triiioinia, Erysiphe graminis of wheat, Eel- 
rrwnthosporium sativum, H. teres, UstUago nuda and Rhynchosporium 
secalis. Recommendations for potato blight control are given. 


Diseases of economic plants in Peru. Phytopathology 19(7) : 
645-656, 1929. 

Reference to mosaic of sugar cane and other plant diseases. 
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, & Wolcott, O[eorge] N[orton] 

Mosaic of Sugar Cane in Peru. Science 69(1788) :381, 1929. 

Account of the occurrence of mosaic disease of sugar cane in Peril 
and of the abundance of Aphis maidis Fitch., its insects vector. 


A new host for sugar cane mosaic. Phytopathology 20 ( 1 ) ; 
109, 1930. 

Refers to our ^‘cana india’* known as ‘‘cafia brava'' (Gynerium 
saggitatum). Growing in or near cane fields becomes infested with 
mosaic. 


Further notes on plant diseases in Peru. Phytopathology 21 ( 11 ) 
1061-1071* 1931. 


Enfermedades de las plantas cultivadas en el Peru. (Dis- 
eases of cultivated plants in Peru). Lima Estac. Expt. 
Agric. La Molina. Cire. 18. 76 p., 1931. (Bol. Agric. & Ganad. 
(Peru) No. 1, 76 p., 1932.) 


A powdery mildew on cotton from Peru. (Erysiphe malaehrae). 
Mycologia 24(1): 4-6, 1932. 

Acosta, D. B. 

Investigaciones fitopatologicas. (Phytopathological investiga 
tions). Min. Indus. Dire. Agron. (Uruguay) Publ. Mens. 
4:1-18, 1931. 

A list is given of the diseases of the principal crops and other 
economics and ornamental plants observed in Uruguay. 

Agostini, A. 

Coconut diseases and beetles. Proc. Agric. Soc. Trinidad and 
Tobago 13(11): 561-566, 1913. 

A popular paper in which bud rot and root disease are mentioned. 

Alamo Ibarra, Roberto. 

El mosaico, inatizado o i*ayas amarillas de la cana de azucar. 
(Mosaic, mottling or yellow stripe disease of sugar cane.) 
Venzuela Min. de Fomento, Panfleto, 55 p., 1927. 

Popular discussion of mosaic of sugar cane under Venezuelan condi- 
tions. 

Alazraqui, J. 

Gomosis bacilar y “Court noue’’, en los vinedos de Mendoza. 
(Bacterial guinmosis and ‘‘court noue^’ on the vines of Men- 
doza.) Mins. Agric. 1910. 
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Alfaro, Julio. 

A new method of fighting the Propagation of Mosaic disease 
in sugar cane. Planter & Sugar Manuf. 75(20) : 388-389, 
1925. (Sugar 28(1): 45, 1925. Trop. Agr. (Ceylon) 66(2): 
113-114, 1925. El Mundo Azucarero 13(5) : 150, 1925. Proc. 
Agric. Soc. Trinidad & Tobago 26(2) *.437-439, 1925.) 
Becommends the use of resistant varieties. 


Statement of Mosaic control. Proc. Conf. Int. Soc. Sugar Cane 
Tech. (Havana) 2:9199, 1927. 

^tson, B[alpli] A[bbey] 

Plant disease investigations. Brit. Guiana Dept. Sci. & Agric. 
Ann. Rpt. 1924:45-53, 1924. 

Brief notes on coffee wilt. 


Report on a suspected outbreak of infectious mosaic disease 
among certain canes in the colony. Journ. Bd. Agr. British 
Guiana 18(3) : 216-235, 1925. (Int. Sugar Journ. 27(318): 
293, 1925.) 

Gives record of losses due to mosaic which is the most serious prob- 
lem in Jamaica. Considers the case of British Guiana which was 
supposed to be a case of mosaic but proved to be non-infectious 
chlorosis. 


Report on a visit to Jamaica, Costa Rica and Trinidad, Journ. 
Board of Agric. British Guiana, 18(1): 2-19, 1925. 


British Guiana, Reports of the Department of Science and 
Agriculture for the year ending 31st. December 1925, 1926. 

This report contains brief reference to root diseases, rind disease 
(Melanconum sacchari), red spot {Cercospora vagmae), Thielaviopsis 
paradoxa and Stemonitis herhatioa of sugar cane. Also rice blast, 
witches^ broom {Marasmim pemi'dosibs) and pod rot (Phytophthora 
faberi.) of cacao, wilt of coconut and PaptUospora disease of coffee. 


Appendix III, Report of the Assistant Botanist and Mycolo- 
gist. Rept. Dept, of Sci. and Agric, Brit. Guiana for year 
1924, p. 45-54, 1926. 

Gives a list of important diseases. 


The occurrence of Sclcrotium disease of coffee in the Northwest 
District. British Guiana Combined Court. 32:1-5, 1926. 

The author states that there is sufficient evidence to believe that 
the fungus Solerotmm coffeicoltm has been in the colony for about 
10 or 12 years previous to its first report of damages in British 
Guiana. He describes the damages caused by this parasitic fungus 
but has not been able to find an adequate treatment. He recom- 
mends spraying with Bordeaux mixture. 
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Plant disease. British Guiana Dept. Sci. Agr. Rpt. p. 43-45, 
1926. 

The most outstanding item in this report is the finding of the 
fungus Sclerotium eoffeioolum in the coffee groves of the northeastern 
coffee districts . It is suspecting that it has been in the colony for 
ten years before being reported. 


Plant disease investigations in British Guiana. Brt. Guiana 
Dept. Sci. & Agric. Ann. Rpt. p. 39-43, 1926. 

This report contains among other items, notes on coffee wilt caused 
by the fungus Papulospora (f) sp. 

Memorandum on Panama disease. Journ. Board of Agric. British 
Guiana 20(2) : 88-90, 1927. 

A report on Fusarium cuhense. Also mentions Bacterium solatia- 
cearum, TJ stilaginoidella oedipigera, and Gloeosporium musarum on 

banana. 

Alvarado, J. Antonio 

La gotera en los cafetales (The ‘‘Gotera^’ of the coffee groves). 
Rev. Cafetera de Colombia 5(51-53) : 1726-1729, 1933. 

A general account of the disease commonly called gotera''. It 
is caused by the fungus Siilhella fiavida» The author describes the 
disease, its nature, damages caused to coffee and general treatment, 
especially in the nurseries. 

Amaral, A[velardo]. Afranio Pompeu 

0 mosaic. Bol. Agri. (Sao Paulo) Brazil, 27:47-156, 1926. 

Auchinleck, G. G. 

Root disease of cacao in Grenada. Proc. Agri. & Com. Soe. 
Grenada Appendix 11, p., 159-160, 1910. 

Anonymous 

Notes. Ann. Soc. Entomo. de Prance. Bui. 11 p. 11, 1842. 
(Rev. Zool., p. 126-127, 1842.) 

Notes on the work of Gueren-Meneville & Perrottet. 


Omitted diagnosis. Grevilles 19:71-75, 1891. 

Taxonomic, includes, Heloiium V enezuelianum (Klot) Phil., Phialea 
furf wipes (Berk. & Curt.) Phil., Bulgaria microspora Berk, from Vene- 
zuela. 


Cane diseases in Pernambuco. The sugar cane, Manchester 26: 
377-379, 1894. 

Editorial. The Sugar Cane, Manchester 26 : 5054894. 

A sarcastic statement concerning the work of scientists. No value. 
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(Plant disease observed in 1894 and 1895.) Relat. Inst. Agron. 
Sao Paulo, (7~8) : 319-326, 1896. 

Among the diseases and pests of the coffee tree mentioned in this 
report, are a disease of the coffee leaf {Aliemaria sp.) and a mil- 
dew. Other plant disease data is given. 


La fugosidad y el pulgon de los cafetales en la Reptiblica de 
Mejico. Mejico, Ministerio de Fomento Colonizaci6n e In- 
dustria 11 p., 1897. 


Danger of introducing a Central American coffee in Hawaii. 
U.S.D.A. Div. Veg. Phy. & Path. Circ. 16, 1898. 


Cacao diseases in Trinidad. Kew. Misc. Bull. 145-146 : 1-6, 
1899. 


The cacao pod disease. Trinidad Bull. Roy. Bot. Card. 3(2) : 
183-185, 1899. 


The cacao disease in Trinidad. Trinidad Bull. Roy. Bot. Gard. 
21:221, 1899. 


The cacao disease. Trinidad Bot. Dept. Bull. IVfisc. Inform. 
27:328, 1901. 


The ‘Sviich broom’’ disease on cacao in Surinam. West Indian 
Bull. 2:289-291, 1901. 

This refers to a paper by Went in Fijd-schrift voor Plantenziekten 
for 1900 and shorter papers in Zeitschrift fur Pflanzen Krankheiten 
for 1901_ and Journal d^ Agriculture Tropicale for 1901. These stud- 
ies were made in Surinam. 


Canker in cacao. Journ, Jamaica Agric. Soc. 7(11) : 450-451, 
1903. 


Cacao canker and its eradication. Trop. Agric. (Cevlon) 23 
(ij :31, 1903. 


The witches’ broom disease of cacao. Agric. News, (Barbados) 
2(26): 117, 1903. 


A bacterial rot of onion. West Indian Bull. 6(2) : 134-139, 1904. 
A discussion of this disease which occurred in Barbados. Name 
of organism not given. 
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Bud-rot disease of cocoa-nut palm. West Indian Bull. 6(3) : 
307-328, 1905. 

A general discussion. 


Witch broom disease of cacao. Agric. News (Barbados) 4(78) : 
105, 1905. 


Pod diseases of cacao. Agric. News (Barbados) 4(83) ; 189, 1905. 


Cacao disease in Surinam. Trop. Life 1(1): 12, 1905. 


Cacao diseases. Bull. Dept. Agric. Jamaica. 3(12): 270, 1905. 


Field treatment of cane tops for planting purposes. West In- 
dian Bull. 6(1) : 43-52, 1905. 

This note refers to an article in West Indian Bulletin 5 : 96-103. 
It gives the results of treatment. 


Cacao disease II. Bull. Jamaica Dept. Agric. 4(1) ; 11-13, 1906. 


A new disease of cacao. Agric. News (Barbados) 6(128): 93, 
1907. 


Diseases of coconut palms. Agric. News. 6(6): 1907. 

A brief discussion of root disease. {Botryodiplodia sp.), leaf dis- 
ease (Pestalosfaia sp.) and bud rot. 


Root disease of sugar cane. Soc. paper 302, Proc. Agric. Soc. 
8:101-104, 1908. 

Popular discussion of Marasmius saccharic 

Sugar-cane diseases in Antigua, Agric. News. 7(158) : 155, 1908. 
Extract from Report by Stockdale on Marasmius saochari. 

The principal fungus diseases of cacao. Agric. News. 7(163) : 
237, 1908. 

Popular note on pink disease {Coriidum lilaoo-fusoum) , root dis- 
ease, brown pod (Diplodia caccMicola) and black pod (Phytophthora 
onwivora ) . 


Fungus diseases of cacao. Agric. News 7(166) : 273-274, 1908. 

Popular note referring to Stockdale’ report in West Indian BuD. 
9(2) : which was also published in booklet as No. 54 in Pamphlet 
series of the Department. 
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The coconut bud-rot in Cuba. Science n. s, 28(706: 57-58, 1908. 
A statement in regard to an appropriation for the study of this 
disease. 


Disease of ground nuts in Dominica. Agric. News, (Barbados) 
8:315, 1909. 

A severe disease which is possibly due to a fungus — Septogloeum 
arachidis. 


Eel worms or nematodes. Agric. News (Barbados) 8: 138, 1909. 
Refers to Heterodcra radicola in Antigua, St. Lucia, St. Vincent 
and Barbados. 


A coffee disease in Dominica. Agric. News (Barbados) 8(193) : 
292, 1909. 

Brief notes on the fungus Stilbella flavida attacking coffee berry. 
I’rovontive measures are re<‘oinmen(]ed. 


Diseases of ground nuts. Agric. News (Barbados) 3:347, 1909. 

A species of Uromyces was reported from St. Vincent in 1908. A 
fungus which may be the same was reported from Montserrat in 1907 
as TJredo sp. 

A coffee disease in Uie new world. Agric. News (Barbados) 8: 

395, 1909. 

This note quotes from No. 8 of the current volume of Kew Bulletin 
in which Massee (lescril)es a fungus as Spluierostilbc flavida. 

The disease and the fungus are figured on page 411. 


Cacao diseases in Surinam. Agric. News (Barbados) 9:46, 1910. 

This note refers to Bulletins 20 and 21 of the Department of Agri- 
culture of Surinam. 

The canker or red disease is described. Mr. A. E. Van Hall finds 
that the disease caused by a new species of Spicaria {S. colorans) 
and that the Nectrxa (probably N. atriatospora) frequently found 
on diseased trees is a saprophyte. 

This disease in tlie West Indies is believed to be due to Neeiria 
theobromae and Calonectria flavida. 

Die-back and brown rot appears to be due to IJiplodia oacaoicola. 
It was originally believed that the Surinam disease was due to 
Chart odiplodia but they are the same. Lasiadiptodia sp. is also the 
same. 


Trinidad Fuiiffi. Soc. paper 408. Proc. Agric. Soc. Trinidad & 
Tobago 10 : 87-90, 1910. 

This paper gives the following list of fungi: Hartiella n.g. coccinea 
Massee. On cocoa pods in Trinidad. AphioboUis calathu^ Massee 
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on dead wood in Trinidad Scleroderris gigaspora Maissee on scale 
insects (Mylilaspis oitricola) on orange leaves. Hendersonia micro- 
spora Massee on fallen orange leaves in Trinidad. Oloeosporvum oitri 
Massee on fallen orange leaves in Trinidad. 

All the above species are described in this paper and in Kew Bul- 
letin No. 1, 1910. Xylaria pattersonU Massee, was found in St. Vin- 
cent and is described in this same number of Kew Bulletin. 


Cacao Canker. Agric. News (Barbados) 9(214) : 222-223, 1910. 


Some diseases of rubber trees. Agric. News (Barbados) 9(219) ; 
302-303, (220): 318, (221) : 334-335, 1910. 


Two interesting fungi in St. Lucia, Agric. News (Barbados) 
9:286, 1910. 


Additional note on pink disease. Agric. News (Barbados) 9 , 
382-383, 1910. 

This note refers to the above. It reports Corticum lilacmo-fusoum 
on pigeon pea. 


Miscellaneous fungi recently examined. Agric. News (Barba- 
dos) 9:398-399, 1910. 

These fungi appear to have been found in St. Vincent. They arc 
UstUago sorgii on Guinea corn {Andropogon sorghum, var, vulgare.) 
Ceroospora hetioola on beets and Uredo vitis Thiimen on grape leaves. 


The root disease of sugar cane in Barbados. West Indian Bul- 
letin 10(4) : 347-349, 1910. 

A discussion of Marasmius saccharic 


The fungus causing pine-apple disease. Agric. News (Barbados) 
10:126, 1911. 

This is a history Thielaviopsis paradoxa. 


Diseases of Pine-apple. Agric. News (Barbados) 10:142, 158, 
1911. 

Also a discussion of Thielaviopsis paradoxa. 


Arrow root disease. Agric. News (Barbados) 10: 174-175, 1911. 
Befers to a fungous disease but does not give the name of the 
fungus. 


The die-back fungus of Para rubber and of Cacao. Agric. News 
(Barbados) 10:286, 1911. 

This note refers to studies on die back by 0. K., Bancroft of 
Federated Malay States. He says that the fungus Lasiodiplodia 
theobromae should be known as Thyridaria tarda. 
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Cacao-spraying experiment in Grenada. Agric. News (Barba- 
dos) 10:308, 1911. 

Qiyes methods and results. 


Observations on root disease in the West Indies. Part I. Agric. 
News (Barbados) 10:366, 1911. Part II. Agric. News (Bar- 
bados) 10:382, 1911. 

General. 


Eel-worms or nematodes. Heterodera radicicola (Greef) Mull. 
Agric. News (Barbados) 11:138, 154, 1912. 


A report on fungus diseases during the years 1910 and 1911. 

Agric. News (Barbados) 11:30-31, 1912. 

Refers to Melanoonium saochari on cane in St Vincent; Colleto- 
trichum gossypii on cotton in St. Vincent; Phytophthora faberi on 
cacao in St. Lucia; Rosellmia sp. and Sphaerostilhe sp. on limes in 
Dominica; Fames luddus on cacao in Montserrat and Antigua; Cer- 
oospora personata on ground nuts in Nevis ; TJredo arachidis on 
groundnut in Dominica, Montserrat and St. Kitts. 


Plant diseases and pests, etc. West Indian Bulletin 12(2) : 175- 
185, 1912. 

This paper contains some records of entomogenous fungi, of red 
rot (Collet otrichum falcatum) in Antigua and of bacterial boll rot 
of cotton in St Vincent. 


Immortal canker. Agric. News (Barbados) 11:74, 1912. 

A disease of immortel (Erythrina umbrosa) is reported in St. Lu- 
cia. May be same as disease in Ceylon caused by Phytophthora faberi. 


Rose mildew. Agric. News (Brabados) 11:174, 1912. 

Scientific name not given. Method of control given. 

Three fruit diseases and and their control. Agric. News (Bar- 
bados) 11:334-335, 1912. 

This note refers to (1) a disease of the mango caused by Oloeos- 
porium mangiferae; (2) a disease of Avocado caused by Colleto- 
triohum gloeosporioides, and a disease of bread fruit described by 
Stockdale in Joum. Board of Agric. British Guiana 6:14. 

Coconut diseases in tobacco. Agric. News (Barbados) 11:398- 
399, 1912. 

This note refers to a root disease. Cause not given. 
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A disease of tanias. Agric. News (Barbados) 12:30, 1913. 

This disease is caused by a fungus described by Ashby as Eosm-- 
risoium colaoasiae, 

A root disease of Pas pal um dilatatmn. Agric. News (Barba- 
dos) 12:94, 1913. 

This disease is reported in the Report of the Botanical Station, 
Montserrat. 1910-15: 15. It is similar to the disease of sugar 
cane caused by Marasmius saccharic 

Red rot fungus and sugar cane in the West Indies. Agric. News 
(Barbados) 12:126, 127, 142, 143, 158, 159, 1918. 

Historical. 

New Exotic Fungi. Agric. News (Barbados) 12:206, 1913. 

This note refers to Kew Bulletin No. 3, 1913, in which a fungus 
collected by South of St. Vincent is mentioned. It is Gloeosporium 
cocophilum Wakefield and was found on petiole of coconut palm 
(Cocus nucifera). 

Recent French work on diseases of llevea and cacao. Agric. 
News (Barbados) 12:270, 1913. 

This note refers to Dothidella ulci on leaves of llevea, in Brazil. 

Witch broom disease of cacao. Agric. News (Barbados) 12: 302, 
303, 1913. 

This note refers to a paper of Rorer just issued by the Board of 
Agric. of Trinidad and Tobago in which he says that the disease 
is caused by a Basidiomycetous fungus and not by Collet otrichum 
luxifidum. This is followed by some good historical data. 

Contamination of soil by the toxic products of parasitic fungi. 
Agric. News (Barbados) 12:334, 1913. 

This note refers to an article in Monthly Bulletin of Agricultural 
Inteligonce and Plant Diseases (April, 1913.) 

Black spot of rose leaves. Agric. News (Barbados) 13: 14, 1914. 

Popular. Cause not given. 

Fames semitostus in British Guiana. 13: 14, 1914. 

This note refers to a note by C. K. Bancroft in Journ. Board of 
Agric. for British Guiana. Oct. 1913. This fungus occurs on stumpa 
of unknown trees. 
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Mycological notes. Witch broom disease of cacao. Dept. Agric. 
Trinidad and Tobago, Bulletin 13(84) ; 323, 1914. 

A note attributing the disease to Colletotrirhvm luxifioum. 

Leaf -cut or tomosis, a disorder of cotton seedlings. Agric. News 
(Barbados) 13:126, 1914. 

Befers to a disease on St. Croix which resembles the disease de- 
scribed by O. F. Cook. 

A parasite on coffee. Agric. News (Barbados) 13:141, 1914. 

This note quotes from Monthly Bulletin of Agricultural Intelli- 
gence and Plant Diseases (Jan., 1914) as follows: ^*SUlbtim flavi- 
durtiy Cooke, is well known throughout tropical and sub tropical Amer- 
ica as the cause of roundish dry spots on the leaves of coffee. The 
writers have recently studied this fungus in the neighborhood of Eiu 
de Janeiro on coffee and other plants. (Eriohotrya japonioa and 
various Melastomaceae, Compositae and Rubiaceae). There is little 
doubt that 8. flavidum occurs naturally in the forests on various 
shrubs. This origin explains the local distribution of the fungus 
which in Brazil occurs chiefly in the coastal regions, where it finds 
the heat and moisture necessary for its development.’’ 

‘‘All attempts at further classification had been unsuccessful owing 
to the sterility of the fungus. In moist chamber the wTiter has at 
least obtained fructifications of a typical Agric. the character of 
which refers it to the genus Omphalia; it apparently constitutes a 
new species (O. flavida) ^ 

Fungoid clbspase in Barbados. 1912-13. Agric. New (Barba- 
dos) 13:158, 1914. 

This note refers to the Ann. Report of the Barbados Dept, of 
Agric. for the year ending March 31, 1913. It records Marasimus 
sacchari and Collet oirichvm. falcatum on sugar cane; Eutypa erum- 
2 )(ns on Ficus nitida, Coniothecium sp. on limes; ^Ictinoncma rosae 
Probably same as Diaoccum {Marssonia) rosia and Spharrotheca 
pannosa on roses; and Unoinula spiralis on the vine. 

Two tomato diseases. Agric. News (Barbados) 13:174,1914. 

Two diseases in Barbados on tomatos grown from American seed. 
Leaf mould (Cladasporium fulvum Cke) and blossom end rot. 

Base root of pine-apples. Agric. News (Barbados) 13: 190, 
1914. 

Disease found in St. Kitts is dne to Thielaviopsis paradoxa Went. 

Black root disease of lime’. Agric. News (Barbados) 13:346, 
1914. 

A report on a disease in Dominica caused by Rosellinia bunodes. 
Also a description of the disease. 
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Wilt disease of leguminous plants. Agric. News (Barbados) 
13:348, 1914. 

A disease of Tephrosia Candida in Montserrat; said to be due to 
Neocosmospora vasinfecta E. P. S. 

Molestia do afeeiro (Coffee diseases) Bol. Agric. Sec. Agric. 
Com. & Obras, S. Paulo (Brazil) 16(1): 69-75, 1915. 

Detailed discussion on tho fungus, Stilhella flavida (Cooke) Lind., 
giving description, distribution and damages caused by it. 

Plant diseases and pests. Trinidad & Tobago Dept. Agric. Bull. 
14(2) : 62, 1915. 

( -acao thrips and die-back in St. Vincent. Agric. News (Barba- 
dos) 15(360) : 206-207, (370) : 222-223, 1915. 

The cause of the witch-broom in Cacao. Journ. Bd. Agric. 
British Guiana. 9:1-3, 1915. 

This disease reported by Bitzema Bos due to Exoascus theohromae ; 
Howard found spores of Fusarium and suspected Ncctria sp.; Charles 
suspected Lasiodiplodia ; van Hall and Drost fsaid it was due to 
Colletotrichum luxificum, Recently Stahl said it was due to Maras- 
mm pernicAosus. 

Rusts and smuts of Indian corn. Agric. News (Barbados) 14: 
78, 1915. 

This note refers to these diseases but the only one definitely recorded 
is Ustilago Zea (Beck.) Ung., which the -author reports as widely 
distributed throughout the West Indies. 

Preliminary note on a disease of Carica papaya. Agric. News 
(Barbados) 14:174, 1915. 

A stem disease that may be doe to Colletotrichum sp. 

Diseases of cassava in Trinidad. Agric. News (Barbados) 14: 
174, 1915. 

This paper refers to Cercospora sp., Gloeosporium manihot and 
Bacillus Manihotus as oecuring in some tropical countries but does 
not made a definite statement in regard to locality. However, he does 
say that the Bosellinia root rot occurs on both cassava and cacao in 
the Lesser Antilles. 

A new form of black root disease of cacao. Agric. News (Barba- 
dos) 14:254, 255, 1915. 

An extract from report by Wm. Nowell to the Imperial Department 
of Agriculture. The disease is reported in wet districts of Grenada, 
St. Lucia and Dominica and is said to originate in stumps of Pipits 
denia peregrina. 



BIBLIOGRAPHY MYCOLOGY AND PHYTOPATHOLOGY 


263 


The entomogenous fungi of Porto Rico. Agric. News (Barba- 
dos) 14:286, 1915. 

Refers to a report of J. R. Johnston. 

Die-back of lime trees in Montserrat. Agric. News (Barbados) 
14:318, 319, 1915. 

Extract from a report made to the Imperial Commissioner of Agri- 
culture. The disease resembles that caused by Collet otrichum gloeos- 
porioides. 

The internal disease of cotton bolls. Agric. News (Barbados) 
14:222, 238, 239, 1915. 

This disease is reported from Montserrat, Antigua, St. Vincent and 
Tortola. It is attributed to Bacterium malvacearum. 

Spraving of ground nuts for leaf rust. Agric. News (Barba- 
dos) 14:350, 1915. 

The disease is caused by XJredo araclML^ Lag., and is reported from 
Montserrat. 


Some new entomogenous fungi in 8t. Vincent. 15:110, 191G. 

An indefinite report on some fungi and a definite report of fungus 
resembling Septohasidium pediculMum Schiven on Aulacaapis penta- 
gona in St. Lucia. He also reports Ophironectria coccicola E. & E. 

Marasmius pcrniciosits n. sp. cause of witch broom on the cacao- 
tree in Surinam. Tut. Rev. Sci. & Pract. Agric. 7(1) : 158-159, 
1916. 

Pineapple wilt. Agric. News 15:174, 175, 191 G. (West Indian 
Bull. 8:158-161, 191G). 

A new cane disease in Puerto Rico. Report Bd. Commissioner 
Agr. 1914^-16:270, 1916. 

This note refers to Cytospora sacchari. 

BoselUnia root diseases in the Lesser Antilles. Agric. News 
(Barbados) 16:382, 1916. 

This note is an extract from a paper by Wm. Nowell in West Indian 
Bulletin Ifi(l). He says that BoselUnia disease occurs in Guadaloupe, 
Dominica, Martinique, St. Lucia, St. Vincent and Grenada. It occurs 
on cacao on all these islands, on coffee in Guadeloupe and Martinique; 
on limes in new clearings in Dominica and on arrow root in the in- 
terior of St. Vincent. The disease on cacao is caused by B. pepo; 
the disease on limes and coffee by B, pepo and B. hutwdes. 
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Affections of lime seedlings. Agric. News (Barbados) 16:414, 
1916. 

A damping off disease in Montserrat caused by one of the downy 
mildews ( Peronosporaceae ) . 

The fungus on cacao tlirips. Agric. News (Barbados) 16:430, 
1916. 

Reports a fungus (Sporotrichum glohuliferum on cacao thrips Helio- 
thrips mhrociveta) in St. Vincent. This fungus was first described by 
Spegazzini on material on bodies of dead beetles in Argentina. 


Report on llie prevalence of some jmsis and diseases in the West 
Indies during 1915. Compiled from Reports of the princi- 
pal local Agricidtural Oilicers. West Indian Bull. (Barba- 
dos) 16(1): 1-30; 309-331. 1916. 

A collar disease of pigeon peas. Agric. News (Barbados) 16 r 
78, 1917. 

This is a report of a disease of Cajanus indicus in Granada. Cause 
not given. 


Preliminary trials with the cacao thrips. Agric. News 16:94, 
1917, 

This note refers to a note in Agricultural News 15:430. The fungus 
is Sporotrichum glohuliferum. It was sprayed on plants in plots in 
the Botanic Garden but the weather was dry and only one insect was 
found to be parasitized. When sprayed on plants in boxes so as to 
retain a high humidity many insects were parasitized. The green mus- 
cardine fungus Metarluzuim anisopliae was used in boxes with same- 
result. 


Internal disease of cotton bolls in the West Indies. Agric. News 
(Barbados) 16:318, 1917. 

This note refers to a paper by Nowell in West Indian Bulletin, Vob 
16(3) Sept. 10, 1917. This disease appear to due to a fungus Eremo- 
thecium c^ymbalonia or to bacteria which gains entrance through in- 
juries by Dysdescus spp. and Negara vividula. 

Plant diseases. Agric. News 16 : 331, 332, 350, 1917. 

This note refers to a report by Nowell in Dominica. Official 
Gazette, Aug. 27, 1917, in which the author reports Nectria and StiU 
bum spp. 
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Plant diseases in Barbados in 1917. Agricultural News (Bar- 
bados) 17:78, 1918. 

This note refers to the Annual Report of the Barbados Dept, of 
Agric. (issued as a Supplement to the Official Gazette, Jan. 24, 
1818). It recorded Maraamiua sacchari, Colletotrichum falcaium* 
Cercospora vaginae, and Cephalosporium aacchari on sugar cane. 

Internal disease of cotton bolls in the West Indies. Agric. News 
(Barbados) 17:238, 1918. 

A discussion. 

Citrus diseases in Cuba. Agric. News ( Barbados) 16 : 142, 1919. 

This note refers to California Bulletin by H. S. Fawcett and reported 
the following diseases in Cuba: Mai di gamma or foot rot, psorosis, 
or California scaly bark, Diplodia gummosi due to Diplodia nata- 
lensis, a gum disease of lemon trees different from Pythiacyatia or 
Botrytia gummosis in California or foot rot in Florida. The most 
serious gummosis in Cuba appears to be due to Pythiacyatia prob- 
ably P, Citrophthora, Other diseases were scab due to Cladoapo- 
rium citri, wither tip of limes due to Glceoaporium limetticolum, 
blossom end rot of Persian limes, Diplodia rot {Diplodia nalalen- 
sis), loaf spot due to Mycoidea parasitica, black melanose or greasy 
spot. 

Plant diseases in Jamaica. Agric. News (Barbados) 18: 30, 
1919. 

This note refers to Ashby's report for Dept, of Agric. of Ja- 
maica, March 31, 1918. The diseases referred to arc the Panama dis- 
ease of banana in which are found a Fiisaria similar to P, vasinfectum 
and F, radicicola; bud rot of coconut in which he found a fungus 
(probably Pythimm pahnivorum) ; leaf bitten or bite of coconut; 
apparently a species of Albugo on sweet potato, apparently Bos- 
trella coffeae on pimento although coffee in the same field was 
not diseased; Cortioium vagum var, aolani on yams; Phytophthora 
infestans on potato; honey comb disease of copra caused by Bacillus 
mesentericus vulgatus; Aschersonia aleyroidis, Aegerita weherri and 
Verticillium heterocladium on insects. 

Disposiciones vigentes sobre el servicio de sanidad vegetal. (Reg- 
ulation in force relating to the sanitation service.) Ofic. Sa- 
nidad Veg. Sec. Agr. Com. & Trab. (Cuba) 32 p., 1919. 

Quarantine regulations. 

Plant legislation in Dominica. Agric. News (Barbados) 18: 
292, 1919. 

Quarantine regulations. 



266 THE JOURNAL OF AORICULTUKE OP THE UNIVERSITY OF P. R. 


Degeneracion de la papa y manera de evitarla. (Degeneration 
of the potato and means of preventing it.) Rev. Agr. (Mexico) 
•1:415-421, 1919. 

The author attributes the disease to Phytophthora infestans and 
other fungi. 


Plant legislation in Dominica. Agric. News (Barbados) 18: 
237, 1919. 

Quarantine regulations. 

Report on the prevalence of some pests and diseases in the 
West Indies during 1919. ^Yesl Indian Bull. 19(1): 18- 
37, 1919. 

Important records. 

The mottling disease of sugar cane. Agric. News (Barbados) 
18:62, 63, 1919. 

This note is a discussion of earlier circular 14. 


Chlorosis of sugar cane. Agric. News (Barbados) 18:68, 69, 
3919. 

This note refers to an article by Teiupany in West Indian Bull. 
16: 137 in regard to areas of chlorotic cane in Antigua. They ap- 
pear to be due to excessive calcium carbonate. The note refers to 
similar conditions in cane fields of Puerto Rico and in pine apple 
field of Hawaii. 

Recent plant legislation in Granada. Agric. News (Barbados) 
18:169. 1919. 

Quarantine regulations. 


Report on the prevalence of some pests and diseases in the West 
Indies during 1920. West Indian Bull. 19(1) : 237-271, 1920. 

Important records. 


Mosaic or mottling disease of sugar cane. Agric. News (Barba- 
dos) 19:345, 1920. 

Popular. 


Mosaic disease of canes. Joum. Jamaica Agric. Soc. 24:313- 
314, 1920. 

Government regulation for eradication. 

El mildiew o bianco de los zapallos. (Cucumber mildew.) De- 
fensa Agric. (Uruguay) 1(1): 12-13, 1920. 

The Bordeaux treatment for Powdery mildew (Oidium sp.) of 
cucumbers. 
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Cura de las semillas de trigo. (Treatment of seed wheat.) De- 
fensa Agricola (Uruguay) 1:115-119, 1920. 

Copper sulphate aud formalin treatments. 

Enfermcdades cle las plantas producidas por bongos. (Plant 
diseases produced by fungi.) Defensa Agric. (Uruguay) 1: 
79-83, 1920. 

Popular. 

Report on the prevalence of some pests and diseases in the West 
Indies during 1918. West Indian Bull. 18:34-36, 1920. 

A list of diseases compiled from reports from the colonies under 
Imperial Department of Agriculture. 

Porto Rico fiprhtfj cane mottling disease. Sugar 22 : 208-210, 
1920. 

A review of recent publication in Puerto Rico. 

Plaga blanea de las cebollas. (White disease of onions.) Rev. 
Agric. (Mexico) 5:601-602, 1920. 

The disease is caused by a Fusarium sp. 

The watery or monilia disease of cacao pods. Agric. News (Bar- 
bados) 19(470): 142, 143, 1920. 

This disease is reported from Ecuador in a handbook by Rorer in 
1918. It is believed to bo indigenous to that country. It is de- 
scribed in this note. 

Black spot and dark rot of cacao. Agric. News (Barbados) 
19:206, 1920. 

This note is based on Rorer 's hand book. Tlie disease has not 
been reported from any country other than Ecuador. It is a wound 
parasite caused by SpTiaeronema sp. The disease and the fungus are 
described and preventive measure recommended. 

Investigation of the froghopper pest and disease of sugar cane. 
Agric. News (Barbados) 18:174-175, 190-191, 222-223, 1919. 

This note includes a discussion of root diseases which the author 
says are divided in two groups. Group I is Marasmiu.'i saechari; 
group II is Odontia saechari, O. saecharicola and Himaniia atollifera. 
The author also discusses the factor influencing these diseases. 


Mosaic or mottling" diseases. Agric. News (Barbados) 19:245, 
.1920. 
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Red ring disease of coconuts. Agric. News (Barbados) 18 : 
398, 1919. 

This note is an extract from Nowell report in Trinidad. Oct. 
16, 1919. The disease is caused by nematodes. 


Root rot disease of cacao. Jamaica Agric. Soc. Journ. 24 : 173- 
174, 1920. 


A note on the mosaic disease of sugar cane. Agric. News 19: 
366, 1920. 

A discussion which refers to Stevenson article in Joum. Dept. 
Agric. Porto Rico. July 19, 1920. 


A new method of selecting cane free of the mosaic disease for 
planting. Agric. News (Barbados) 19:363, 1920. 

A note based on Edgerton’s paper in La. Planter & Sugar Mfg. 
Oct. 1920. 


Control of nematodes. Agric. News (Barbados) 9 : 367, 1920. 

This note refers to a paper by Cobb in Science, June 1920 and 
suggests the introduction of promising species of monochs. 

Mosaic disease of sugar cane. Agric. News (Barbados) 9:222, 
1920. 

This note refers to a paper by Brandes in Journ. Agric. Res. May 
1, 1920. 

The Panama disease of banana. Agric. News (Barbados) 19: 62, 
94, 1920. 

A discussion of paper by Brandes in Phytopathology. Sept. 1919. 


Mosaic disease of sugar cane. Agric. News (Barbados) 19:158, 
1920. 

Refers to the Report of the Commissioner of Agriculture and 
Labor of Puerto Rico, 1919. 


Mosaic disease of sugar-cane in Trinidad. Agric. News (Bar- 
bados) 19:126, 1920. 

A report of the disease in Trinidad. Had been there at least 
two years. 


The T^ther-tip of limes. Journ. Bd. Agric. British Guiana. 
13:24, 25, 1920. 

The disease is caused bj GloeotporUun limetticolum. 
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Diseases of economic plants. West Indian Bulletin 18 : 50-60, 
1920. 

Records and geographical distribution in the West Indies. 

Mosaic diseases — susceptible and immune varieties. Journ. Ja- 
maica Agric. Soc. 26:427—4:29, 1921. 

The mosaic disease of sugar cane in Trinidad. Int. Sug. Journ. 
23:74-75, 1921. 

Coffee Diseases. Bull. Agric. Com. & Obras Pub. (S. Paulo) 
22:330-332, 1921. 

Diseases of Libei^ian coffee in Surinam. Agr. News (Barbados) 
20:126, 1921. 

Molestias em caffezaes (Diseases in coffee grovas) Bui. Agr. S. 
Paulo. 22(12) : 330-332, 1921. 

Report of a disease found on coffee in the district of Piratininga 
(Brazil). It was found associated with the fungi; Altemaria te- 
nuis, Phoma sp. and Fusarium sp. 

Diseases of economic plants. West Indian Bull. 19:31-37, 257, 
271, 1921. 

List of diseases and geographical distribution. 


Mosaic disease in Barbados. Agric. News (Barbados) 20:15, 
1921. 

«r. K. Bovell announces first appearance of the disease. 

Relation between cacao pod rot and coconut bud rot. Agric. 
News (Barbados) 20:318, 1921, 

La s'iembra del frigo y los tratamientos de la semilla. (Wheat 
seeding and seed treatment) Defensa Agric. Uruguay) 2: 
89-98, 1921. 

Troatinont of wheat for bunt — Tilletm. 


Second rapport de la Station Agronomique de la Guadeloupe, 
1919-20:21-22, 35-42, 1921. 

Reports Marasmius sacchari on sugar cane. 

Panama disease. Journ. Jamaica Agric. Soc. 26 : 454-456, 1922. 

This disease which is due to Fusarium cuhense first appeared in 
PanaiAa in 1911. 
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Cocoe rot. Journ. Jamaica Agric. Soc. 26(2-3) : 62-54, 1922. 

A discussion of the parasitism of Hormiseium colocdsiae. He quotes 
a report by Ashby (1912) who gives the name U. xanthosoimie n. sp. 
■which be later change to Vasculomyces xanihosofme. 

Eeport on the Agricultural Department, St. Lucia, 1921. Imper. 
Dept. Agric. West Indies. 1922. 

Includes a report by Ashby on Fmarivm cuhense, 

Ecuador Cacao disease. Bull. Tan. American Union 55:393, 
1922. 

Report of a commission of planters. The local name is ‘^escoba de 
brujas*^ meaning witches^ broom. 

Notes on the proclaimed diseases and pests. Bull. Dept. Agric. 
Trinidad & Tobago. 19(4) : 175-180, 1922. 

Popular. Refers to bud rot of coconut, red ring disease of coconut, 
Anthracnose (blossom-blight and wither-tip) of limes. 

Transmission of Sugar-cane mosaic by aphids. West Indian 
Committee. Circ. 37:521, 1922. 

Report of the Dept, of Agriculture, Barbados, for the financial 
year 1921-22:19, 1952 (Rev. Appl. Mycol. 2:260-261, 1922). 

Verslag over bet jaar 1922 Department van Landbouw in Suri- 
name. (Report of the Department of Agriculture, Suriname, 
for the year 1922,) p. 106, 1923. 

Sugar and Mosaic disease of canes. Journ. Jamaica Agric. Soc. 
27:864-869, 1923. 

A popular review of the subject. 


Mosaic disease in Jamaica. West Indian Committee Circ. 38 
(653) : 435-436, 1923. 

Argentina: Plant inspection. Bull. Pan-Amer. Union 66:385- 
386, 1923. 

An order by the Minister of Agriculture. 

La sarna de la papa y manera de combatirla. (Potato scab and 
its control.) Defemsa Agricola (Uruguay) 4:106-108, 1923. 

Symptom and control of Actinomyces scabies. 


Encrespadura del duraznero (Peach leaf curl.) Defensa Agri- 
cola (Uruguay) 4 ; 91-93, 1923. 

Symptoms, and control of Exoascus deformans. 
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Chfile : Sanitare Pfianzenschutzmassnak-men. Gesetz No, 177 
vom 31. Decoinber 1934. In Ausziig. (Chile, Sanitary plant 
protection measures. Order No. 177 of 31 st. December 1924.) 

Quarantine regulationB. 

Nicaragua: Reported cure for banana disease. Bull. Pan- Amer- 
ican Union 68 : 299, 1924. 

Banana diseases. Journ. Jamaica Agric. Soc. 28:247-248, 1924. 

A preliminary report on the prevalence of the Panama disease in 
.Jamaica. 

La enfermedad de la hoja del t ornate. (Tomato leaf disease.) 

Defensa Agricola (Uruguay) 5:17-23, 1924. 

Symptoms, life history and control of Septoria Lycopersici. 

Work in connection Avitli insect and fungus pests and their 
control, Rept. Agric. Dept. (Antigua), 1922-23:7-8, 1924. 

Report on tlie Department of Science and Agriculture, British 
Guiana, for the year 1922, 45 p., 1924. 

Reports hud rot of the coconut, 'svitclics^ Ijvooin of the cacur (d/a- 
rasmius pcrnicioiLs) ^ Marattmins sp. of sugar cane, collar rot and knot 
of citrus and Colhtotrichum falcataw on Andropoyon sotphtim auda- 
nCHHC. 


El c-aiiecr dol peral (Pear eanker.) Deleiisa Agrricola (Uruguay) 
5:25-26, U)24. 

Canker cause<I hy Monilia sp. Said tu he distinct from ScUrotinia 
(Monilia) f ntciiycno. 

Desarrollo de las enfenuedades de origen criptogdmica en la 
vifui, durante la })resente estaeion. (Development of crypto- 
gamie. vine diseases during tlie present season.) Defensa Agri- 
eola (Uruguay) 6:1-13, 1924. 

Spraying for the diseases of the grape. 

Aiitracnosis de la vid. ((rfoeospoi^um ampvlophaguYii de Bary). 
Anthracnose of the Vine {GloeosporUim ampelophagum de 
Bary.) Min. Agric. Nac. (Buenos Aires), Sec. Prop, e Inform. 
Circ. 201, 4 p., 1924. 

A description and recommendations for treatment. 

La viruela de los frutales (‘‘Small pox^’ of fruit trees Coryneum 
Beijerinkii Oud.) Argentina Min. Agric. 341, 4 p., 1924. 

Brief popular account of this disease. 



272 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


La viruela de los frutales de corozo. (‘‘Small pox^^ of the trees 
of stone fruits.) Argentina Mins. Agric. 846 , 8 p., 1924. 

La gomosis del naranjo (Gummosis of the orange tree.) Ar- 
gentina Mins. Agric. 339 , 4 p., 1924. 

Brief popular account of this disease. 

Regulations against banana disease in Jamaica. Rev. of Appli. 
Mycol. 3:64, 1924. 

Dominican Republic. Protection against plant diseases. Bull. 
Pan-Amer. Union 66 : 1261-1262, 1925. 

An official order. 


Mosaic disease inspection. Rept. Dept. Agric. (Barbados) 
1924-26:8, 1925. 

Work connected with insect and fungus pests and their control. 
Rept. Agric. Dept. St. Vincent for the year 1924 : 16-25, 1925. 
Mentions Solerotium rolfsii, Ovulariopsis gossypii and Phytoph- 
thora sp. on cotton. Marasmims sacchari, Melanooniwm sacchari, Thie- 
laviopsis paradoxa on sugar cane. Puocmia arachidis on peanuts and 
UstUago Zeae on corn. 

El Dr. Cross y el mosaico de la cana en Cuba. (Dr. Cross and 
Mosaic disease of sugar cane in Cuba.) Rev. Agric. Com. & 
Trab. (Cuba) 7(3): 10-11, 1924. 

Controversial. 


Experimental Agriculture in Jamaica. Int. Sugar. Journ. 26 : 
274-276, 1924. 

Verslag over het jaar 1923. Dept, van Landbouw in Suriname, 
114 p., 1924. 

This report contains information about the sieve tubes (Phloem- 
necrosis) of coffee trees and probable insects carriers. 

The mosaic disease of Sugar cane Order, 1923. Journ. Jamaica 
Agric. Soc. 28 : 27, 1924. 

Mosaic cane disease in America. Australian Sugar Journ. 16 : 
420, 1924. 

Tratamiento eflcaz para combatir la “fumagina’^ de la man- 
zana “cara sucia^^ (Successful! treatment to fight ^‘soot'* 
of the apple “cara sucia’^) Argentina Circ. 468 , 7 p., 1926. 
Brief popular account on this subject. 
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Plant diseases law (Law 10 of 1925). Journ. Jamaica Agric, 
Soc. 29(7) : 267-280, 1925. 

Mosaic disease. Trop. Agrie. (Trinidad) 2:30, 1925. 

A review of Rosenf eld's paper ^‘The beneficial aspect of msoaic 
disease. ' ' 

Mosaic disease. Journ. Jamaica Agrie. Soc. 29 : 81, 1925. 

A brief note containings lists of 8uscei>tible hosts. 

Mosaic disease inspection, Barbados Dept. Agric. Ann. Rpt. 
1924-25:8, 1925. 

A record of inspection for sugar cane mosaic. 


El mosaico en Cuba. (Mosaic disease in Cuba.) Cuba, Rev. 
Agric. Com. Trab. 7(8) : 23-25, 1925. 

Mosaikkranklieit auf Kuba. (Mosaic disease in Cuba.) Deutsche,. 
Zucker-industrie 60: 1246, 1925. 

Work in Connection Avilli insect and fungus pests and their 
control. Antigua Dept. Agrie. Report 192^23:7-8, 1924. 
(Rev. Appl. Mycol. 4:59-60, 1925.) 

Research on diseases of plants (mosaic) Trop. Agrie. (Trinidad) 
2:200, 1925. 

Mosaic disease of sugar cane. Journ. Jamaica Agrie. Soc. 29: 
144, 1925. 

l]nfermedad del mosaieo. Extrae.to del Informe de la Comision 
do Matanza'<. (Mosaic disease. Summary of the Matanza& 
Commission Report.) Rev, Agrie. (-om. & Trab. Cuba 7(8): 
25-27, 1925. 

Mosaic disease. Jamaica Dept. Agrie. Ann. Rpt. 1925. 

Work in connection with insect and fungus pests and their 
control. Report Agrie. Dept. St. Kitts-Nevis 1923-24:5, 33, 
1925. (Rev. Appl. Mycol. 4(11) : 704, 1926.) 

La enfermedad de la raiz del cafe eii los semilleros. (Repro- 
duccion de la Hacienda, Venezuela.) (Coffee root disease m 
the seed beds.) Rev. Agrie. Puerto Rico. 17(2) : 18, 1926. 

Mosaic disease in Jamaica. Sugar 28(1): 30, 1926. 

A review of circular issued by the Department of Agriculture of* 
Jamaica. 
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Mosaic da canna de assucar. (Sugar-cane mosaic) Min. Agric. 
Indus. Com. Inst. Biol. Defensa Agric. Rio de Janeiro (Brazil) 
Circ. Serv. Phytp. 11 p., 1926. 

Results of cane selection in Porto Rico. (Introduction of im- 
proved varieties- credited with increasing annual value of crop 
by $13,000,000.) Pacts About Sugar 21(40): 950, 1926. 

Popular. 

Verrugas ile la vid. (V'iue wart.) Argentina Mins. Agric. Circ. 
484, 4 p., 1925. 

Brief account of a bacterial disease; preventive and curative meas- 
ures are given. 

La veri'uga de la vina. (Crown gall of the vine.) Min. Agric. 
Nac. (Buenos Aires). Sec. Prop, e Inform. Circ. 565(3) : 
1, 1926. 

I’ho causal organism in Bacterium iumef acicns. 


The protection from plant disease (Banana trash) order 1926. 
Jonrn. Jamaica Agric. Soc. 30(10) : 434-435, 1926. 

Annual Rofiort of the Jamaica Department of Agidculture for 
the year ending Dec. 31, 1926. 29 p., 1926. 

Tusarium euhense is nientionc(l. 

Work connected Asilh insect and fungus pests* and their control. 
Rept. Agric. Dipt. St. Vinccjit (West Indies) for the year 
1925:13-18, ]926. 

Contains records of several common diseases. 


Mycologicai work. Rept. of Agric. Barbados, 1925-26:10, 1926. 

A report on Selerothim rolfftii causing a wilting of artichoke. 


Brazil: Legislative and administrative measures. Internat. Bull, 
of Plant Protection 1(1): 11, 1927. 

Decreto que probibe la entrada de la papa extranjera atacada 
por plagas (Decree prohibiting the entry from abroad of po- 
tatoes atacked by pests and diseases.) Bol. Mins. Offic. Def. 
Agr. Estados Unidos Mexicanos 1(2): 66-69^ 1927. 

Foreign Quarantine No. 7. Bol. Mens. Ofic. Def. Agric. Estados 
Unidos Mexicanos 1(7) : 536-537, 1927. 

A quarantine regulation. 
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Algunas plagas cle los frutales. (Some pests of fruit trees.) 
Argentine, Mins. Agric. No. 721 , 14 p., 1927. 

Brief notes on some fruit-tree diseases giving formulas for spray- 
ing. 

La production dii cacao d I* Ecuateur. (Marasmius perniciosriff) 
(Cacao production in Ecuador) Agron. Colon. 16:173-174, 
1927. 

Algunas plagas de las hortalizas: (Some pests of the vegetable 
garden.) Argentina Mins. Agric. No. 720, 8 p., 1927. 

Brief notes on some vegetable garden diseases giving formulas for 
spraying. 

The selection of sugar-cane varieties for planting purposes. 
Planter and Sugar Manuf. 81(13) : 24G-247, 3928. 

This note is based on a paper by Karle in tlie 1928 Reference Book 
of the Sugar Indnstrv of the World. Contains brief reference to dis- 
eases. 


llexenhesonkrankheii in Trinidad. (Witchs^ broom disease in 
Trinidad.) Tr()])enpilanzer 31:416-417, 1928. 

Disifussioji on wdtcli broom disease. Proc*. Agric. Soc. Trinidad 
tic Tobago. 28:318-320, 1928. 

Enformedad do las naranjas. (Diseases of oranges). Bol. Agric. 
liidust. ('Om. ((Tuatemala) 4(5) : 159-160, 1928. 

Refers to gunnnosis. 


Ground nut rosette disease. Trop. Agric. (Trinidad) 6:111, 
1929. 

Quoted from Nature 122:938, 1929. 

Cacao notes. The relation between diseased cushions and the 
seasonal outbreak of black pod disease of cacao. Trop. Agric. 
(Trinidad) 6:295, 1929, 

Informe de las actividades de la oficina general para la defensa 
agricola. (Report on the work of the Federal Office for Agri- 
cultural defense.) Bol. Mens. Offie. Def. Agric. Mexico 3: 
237-239, 457-483, 1929. 


Plagas y enfermedades de las plantas de cultivo interceptadas 
por el Servicio de Sanidad de los Estados IJnidos durante el 
ano de 1928, procedentes de Mexico. (Diseases and pests of 
cultivated j)lants reported from Mexico by the United States 
Quarantine Service duidng the year 1928.) Bol. Slens. Off. 
Def. Agric. (Mexico) 3: 439-443 1929. 
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Gummosis in Barbados. Trop. Agric. (Trinidad) 6(12) : 340. 
1929. 

A note stating that Dr. Briton- Jones has recently found this dis- 
ease of cane {Bacterium vascularum) in Barbados. 


O'mal da Panama nos bananaes do Ecuador, Conselyos para de- 
bellar o’ mal da Panama. (The Panama disease in the banana 
plantations of Eenador. Recommendations for the control 
of the Panama disease.) Bol. de Agric. Sao Paulo, Ser. 30a, 
(3-4) : 278-281, 1929. 

This paper refers to Fusarium cuhense. 


Legislative and Administrative Measures. Argentina. Intemat. 
Bull, of Plant Protect. 3(4) : 56, 1929. 


Witchs’ broom control 1929. Progress report (December). — 
Proc. Agric. Soc. Trinidad & Tobago, 30(1) : 15-16, 1930. 

Attributes the disease to Marasmius yernicosus. 


The Panama disease of bananas Amendment Order 1931, Under 
Section 3 of the Protection from Diseases (Plants) Law 1925, 
Law 10 of 1925, Dept, of Sci. and Agric. Jamaica 2 p., 1931. 

Panama disease. Also Bonnygate {Sphaerostilbe musarum), black 
spot {Cescospora musarum) and Marasmius. 


Mycological notes. Trop. Agric. (Trinidad) 7(11) : 309, 1930. 

This note refers to a paj er by J. Katon and B. G. Fullerton on 
the effect of damp storage of a raw rubber. The author isolated three 
species of Penidllum (one of wliich was probably P. Inteum), four 
species of Aspergillus (probably A. orchraccus, A. temeus, A, Mger 
and A. versicolor) and a black ToruJa. 


La ‘^mancha de hierro” del cafeto. (The ‘‘iron stain” of the 
coffee trees.) Rev. Cafetera de Colombia 3(28-29) : 1065- 
1068, 1931. 

Popular article reproduced from ‘‘La Hacienda This is the 
answer to an inquire made to the Experiment Station, Bio Piedras, 
P. R. The disease described is caused by the fungus Stilbella fiavida. 
The author gives as additional host plants of the fungus the follow- 
ing; oranges, mango, begonia, several ferns, CommeUna sp., Inga 
Inga and Cissus sicyoides. 
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Principales plagas y enfermedades de los cultivos en la Repu- 
blica Mexicana incliiyendo las mas importantes de los Estados 
Unidos de Norte America. (Principal diseases and pests of 
cultivated crops in the Mexican Republic including the most 
important of United States of North America.) Tacubaya, 
D. P. Sec. Agric. & Pomento, Mexico 378 p., 1931. 

Work connected with fungus and insect pests and their control. 
St. Kitts-Nevis, Dept. Agric. Rpt. 1931 : 6, 1932. 

Work connected with fungus and insect pest and their control. 
Tomatoes. St. Vincent Dept. Agric. Ann. Rpt. 1931 : 9-10, 
1932. 

El mal de Panama. Enfermedad vascular de la planta del pla- 
taiiG. (Panama disease. Vascular disease of the banana 
plant.) Sec. de Agric. y Pomento. Oficina para la defensaAgr. 
Boletin de Divulgacion Num. 16, Estados Unidos Mexicanos, 
(Mexico), 1932. 

A very complete discussion with methods of control and legislation. 

Administration Report of the Director of Agriculture, Trinidad 
and Tobago for the year 1932, 58 p., 1933. 

A lengthy discussion of the witchs' broom of cacao caused by Ma- 
rasmius pemioiosus and a reference to Gloeosporium limetticolum on 
limes. 

Varietal introduction in Puerto Rico and Philippines. Intern. 
Sugar Journ. 36(415) : 257-258, 1933. 

Brief review of a lecture by C. K. Chardbn and a paiter by J. J. 
Mirasol on the effect of the introduction of immune or resistant sugar 
cane varieties to mosaic disease in Puerto Rico and the Philippine 
Islands respe^stively. 

Desmusgue. Rev. Cafetera de Colombia. 6(48-50) : 1675, 1933. 

The Panama disease amendment Order 1934, Journ. Jamaica 
Agric. Soc. 38(9): 573, 1934. 

Legislation. 

Report on the Agricultural Department, St. Kitts-Nevis, for the 
year ended 31st. December, 1933. Trinidad, Imper. Comm. 
Agric., West Indies, 49 p., 1934. 

In this report (page 38) information is given as to the present 
situation regarding gumming disease of sugar cane, which is present 
in most of the cane fields. No mosaic disease has been reported so 

far. 
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The Panama disease of bananas. Amendment Order 1934. 
Journ. Jamaica Agric. Soc. 38(9): 573, 1934. 

Report on diseases and pests for the months of May and June, 
1934. Proc. Agric. Soc. Trinidad and Tobago, 35(7): 283- 
284, 1934. 

Brief note on witch's broom disease of cacao. 


Enfermedades mas comuiies de las plantas cultivadas. (Preva- 
lent diseases of cultivated plants). Min. Hacienda. Entre 
Rios, Argentina, Dept. Agric. Gan: Bull. 7 p., 1935. 

Pojmlar account on some well-known fungal and bacterial diseases 
in Argentina. Control measures are suggested. 

Panama clisoasea of banana. Jonrn. Jamaica Agric. Soc. 39 
(1) : :50, 1935. 

A (‘count of a report of the Director of the Agricultural Soc. cal- 
ling attention to the spread of Panama disease of banana in Jamaica. 

Diseases and jicsts of the BermndH cedar. Agric. Bull. Bermuda 
14(12) : 93-95. 1935. 

Brief notes on cedar {Jnniperm Bcrmudiana) diseases. 

Arango, R[odolfo] 

La cnfermcdad dc las rayas amarillas. o mosaico de la cana de 
azxicar. (Tlie vellow stripe disease or mo.saic of sugar cane.) 
La Hacienda 16(4) ; 106-109, 1921. 

A popular discussion of the subject. 

Archibald, R. G. 

The castor oil plant (Ricimts vommnnxs). 'I’rop. Agric. (Tri- 
nidad) 4(7) : 124-125. 1927. 

A description oJ' a diseasi* caused by Phytomonas ricini. 

Arnaud, G[abriel] 

Los AsloriiKM^s. Toso No. 1598, Pac. Sci. Pnris 1918, 288 p., 1918. 
Arndt, C. H. & Steiner, G. 

ApJieJcJirJtus parielinm as the cause of seedling losses in cotton. 
IJ.S.D.A. Plant Disease Reporter 16(8): 82, 83, 1931. 

Arthand-Berthet, J. et al 

A saude dos eafezaes. (The health of coffee groves.) Bol. Agr. 
Sec. Agr. Com. & Obras Pub. (Brazil) 13(9-12) : 809-831, 
1912. 

In this report are given the results of observations made in dif- 
ferent plantations of coffee. Among the non-parasitic diseases con- 



BIBLIOGRAPHY — MYCOLOGY AND PHYTOPATHOLOGY 


279 


sidered are : cold, heat moisture, wind, wounds, the soil and fire. 
Among the parasitic diseases are the fungi ; Cercospora coffeicola 
Berk. & Cooke, Stilhum fiamdumy Corticium Zimmermannii Saac., Bos- 
trella coffeae Zimm. The animal parasites are also considered. Sug- 
gestion for control and prevention are given. 

Arthur, J[oseph] G[harles] 

Leguminous rusts from Mexico. Bot. Gaz. 39 : 385-396, 1905. 


Rusts on compositae from Mexico. Bot. Gaz. 40:196-208, 1905. 


Uredinales. North Aiucr. Flora. 7 : 83-160, 1907. 7 : 161-268, 

1912. 


Uredinales of Porto Rico based on collections by F. L. Stevens. 
Mycolo^ia 7(4): 168-196 (5) : 227-255, (6) : 315-332, 1915; 
8(1) : 16-33, 1916. 

, & Johnston, J[ohn] R[obert] 

Uredinales of (/ul)a. Mem. Torrey Bot. Club. 17:97-175, 1917. 


Uredinales of Porto Rico based on eoll(‘ctions by II. H. Whetzel 
and F. AY. Olive. Mycologia 9(2) : 55-104, 1917. 

R\ists of the West Indies. Ton*eya 17:24-27, 1917. 


Uredinales of the Andes, based on collection by Dr. and Mrs. 
Rose. Bot. ({az. 05:460-474, 1918. 


Uredinales of Guatemala based on eolections by B. AV. D. IIol- 
way. Amer. Jonrn. Bot. 5( 6) : 325-336, (8): 420-446, (9): 
462-489. (lOj : 552-550, 1918. 


Uredinales of (U)sta Rica based on eolections of E. AV. D. Hol- 
way. Mycologia 10(3) : 111-154, 1918. 


Uredinales collected by R. Tliaxter and J. B Rorer in Trinidad. 
Bot. Gaz. 73(1): 58-69, 1922. 

This report includes 43 species of rust fungi including a new genera 
and few now species, giving hosts plants. 


Uredinales collected by Fred J. Seaver in Trinidad. Mycologia 
14(1); 12-24, 1922. 


Las royas do los vegetales (Uredinales) del Peru. (The vege- 
table rasts (Uredinales.) of Peru.) Bol. Estac. Expt. Agric. 
Soc. Nac. Agra. Lima No. 2, 14 p., 1929. 


New genera and species of Uredinales. Bull. Torrey Bot. Club. 
60(7) : 475-476, 1933. 
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Nomenclatural priority in the Uredinales. Journ. Arnold Arbor 
16:263-265, 1934. 

Ashby, S[ydney] F[rancis] 


Banana diseases in Jamaica. Bull. Dept. Agric. Jamaica 2(6) : 

95-155, 1913. 

A description of Panama disease and results of studies ; black 
spot (Ccrcospora sp.,) Pestalozzia fuscems var. sacohari Walker 
and Acremoniella occulta Cawar; Bonny gate disease or banana 
■wilt (SphaerosHlbe musarum n. sp.) ; black head diseases (Thie- 
laviopsis paradoxa, Pythium or Lasiodiplodia theohromae ; a dry 
bulb rot probably due to Verticillium sp. ; Marasmius semiustm 


Diseases of cocoa and other crops. Jamaica Dept. Agric. Bull, 
n. s. 2(6) : 150-155, 1913. 

Brief notes on several crop plants occurring in Jamaica. 


Notes on diseases of cultivated crops observed in 1913-1914. 
Bull. Dept. Agric. Jamaica 2(8), 1915. 


How to identify infectious plant diseases. Journ. Jamaica Agric. 
Soc. 20(1) : 6-12, 1916. 


Annual Report of the Microbiologist 1916-17. Dept. Agric. 
Jamaica. Ann. Rpt. 1916-17 : 28, 1917. 


Leaf roll disease of Irish potatoes. Jamaica Journ. Agric. Soc. 
23:44-46, 1919. 

A comment on Wortley's paper (Phytopathology 8; 507-529, 1918.) 
The author recommends preventive methods specially rouguing. 


Mottling or yellow stripe disease of sugar cane. Journ. Jamaica 
Agric. Soc. 23:344-347, 1919. 

A compiled account of the disease now prevalent in Porto Eico and 
southern United States. Description of damage, symptoms, distribu- 
tion, variety attacked and control measures are given. The disease 
is not known in Jamaica. 

Report of the microbiologist, 1918-19. Jamaica Bd. Agric. & 
Dept. Pub. Gard. & Plantations Ann. Rpt. 1918-19 : 26, 1919. 

Brief note on thread blight of coffee caused by the fungus Pellicu- 
laria Koleroga, 


Late blight of Msh potato. Journ. Jamaica Agric. Soc. 23 r 
10-16, 1919. 

Popular. 
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Bud-rot disease of coconuts. Jourii. Jamaica Agric. Soc. 22: 
331-333, 1919. 

This is a discussion of Thielaviopsia paradoxa and Phytophthora 
sp. The forms of the diseases are (1) pine apple leaf bitten disease, 
(2) hard or little loaf -bitten disease, (3) Phytophthora leaf -bitten 
disease and (4) Rhinoceros beetle leaf -bitten disease. 

Bud rot of coconuts. Journ. Jamaica Agric. Soc. 23-23-25, 1919. 

Recommends methods of control. 

Report of the microbiologist, 1920. Ann. Kept. Dept. Agric. 
Jamaica, 1920 : 24-25, 1921. 

Reports Panama disease of banana, bud rot of coconuts, leaf bite 
of coconut. Also the isolation of Jthieoctonia and Pythium from the 
roots of trees. 

Notes on two diseases of the coco-nut palm in Jamaica caused 
by fungi of the genus Phytophthora. West Indian Bull. 
18 : 61-73, 1920. 

A report of studies on Phytophthora palmivorum Butler and P. 
parfMitica Dastur. 

licaf stalk caused by P. para^^itica Dastur. West Indian Bull. 
18 : 70-73, 1920. 

The mosaic, mottling or yellow stripe disease of sugar cane. 
Jamaica Dept. Agric. Leaflet 13 p., 1920. 

Popular. 

Diseases of plant-sugar cane. Jamaica Dept. Agric. Ann. Rpt. 
1920:26, 1920. 

Brief reference to sugar-cane mostaic. First record in .Tamaica. 

A disease of Liberian coffee in Surinam. Agric. News (Barba- 
dos 20(495) : 126, 1921. 

This note refers to Bull. 20 by Staliel, Surinam Dept, of Agric. 
March 1920. Occurs on C. Uberica and to some extent on C. arabica. 
Probably a virus disease but not recognized as such. The disease 
is described. 

The mosaic disease of cane. Agric. News (Barbados) 20(496) 
142, 143, 1921. 

This note refers to a bulletin on Mosaic, Mottling, or yellow-stripe 
disease of cane. Published by the Jamaica Dept. Agric. 1920. 
The symptoms are described. 
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Root disease of sugar cane. Agric. News (Barbados) 20:158- 
159, 1921. 

A note based partly on other publications. 

Relation between cacao pod rot and coconut bud rot. Agric. 
News (Barbados) 20(507): 318, 1921. 

Stem*end rot of citrus fruits during sli'ipmenls. Agric. News 
(Barbados) 20:334, 335, 1921. 

This note refers to the Agricultural Extension Notes from the Porto 
Tfiu) Agricultural Ept. Sta. in 'which Hourickseu states that there 
are rots due to Diplodia natalensis which may be the common wound 
parasite Lasiodiplodia (Diplodia) iheohromae. 

Some recent observations on red ring diseases of the coconut. 
Agric. News (Barbados) 20:350, 351, 1921. 

This note gives the results of infection experiij)e)its. 


Some recent observations on red disease of tlie coconut, Agric. 
News (Barbados) 20:334, 1921. 

A study of the nematode causing this disease. 


Resort on the Agric. Dept. St. fjuc'ia. Imp. Dept. Agric. West 
Indies. 31 p., 1922. 

Bud-rots of the coconut palm in West Indies. Proc. Imp. Bot. 
Conference 1922 : 153-158, 1922. 

Oospores in cultures of Phytophthora faberi. Kew Bull. Misc. 
Infor. 9:257-262, 1922. 

A discussion of this fungus whicli attacks cacao in the West Indies. 


A fungous decav of nutmegs in Grenada. Agric. News (Barba- 
dos) 21:519 p. 93, 1922. 

This disease of nut meg (Muristica fragrans) is apparently due to 
a Phomopsis. 

Experiments on red ring disease of the coconut in Grenada. 
Agric. News (Barbados) 21:94, 1922. 

A case of a simple cure. Trop. Agric. (Trinidad) 1(4) : 62- 
63, 1924. 

A review of Dr. Wilbrink's paper in Arch. Java Suikerindus. 
1 : 1923 . 
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Bananas resistant to wilt (Panama disease) Trop. Agric. (Tri- 
nidad) 1(11) : 172-173, 1924. 

A brief reference to the disease and tlie possibilities of a resistant 
variety. 


Three serious cane diseases not yet reported from the British 
West Indies. Proc. Ninth West Indian Agric. Conf. p. 84—89, 
1925. 


Obscure plant diseases of widespread occurrence. Sugar cane 
mosaic. Report of Proc. Imp. Conf. London, p. 122-131, 1924. 
(Kev. Appl. Mycol. 4(7): 442, 1925.) 

Seed-borne diseases. Trop. Agric. (Trinidad) 2(1): 8-9, 1925. 

A general discussion. 

Researches on Panama Disease. Proc. 9th AV'est Indian Agric. 
Conf. 1924:51-53, 1925. 

A discussion of work. At one time believed the <lisease might be 
due to some cause othei than Fusorhim CMhctu^f , 


Bud-rots of the eoconut palm in the West Indies. Kept. Imper. 
Bot. C'Onf. London, 1924:153-15(8, 1925. 

Refers mostly to Phytophthorn pahnivora. 

Withertip and blossom blight of limes. Proc. Ninth AVest In- 
dian Agric. Con. 1924:172-174, 1925. 

Refers to Colletoirichuyn gloeosporioides and Glotospornnn Jhnetti- 
colum. 

Mycological notes. Selection of sngar-cane in Louisiana for 
tolerance to mosaic disease. Trop. Agric. (Trinidad) 2(7) : 
150, 1925. 

A review of a j)aper in Planter and Sugar ^tnnnfncturer bv Edger- 
ton & Taggart. 

The perfect form of St f /bum flavulum Cke. in pure culture. Kew 
Bull. Mis. Inf. 1926(8) : 32,^328, 1925. 

The material was from Trinidad. It developed a stage conform- 
ing to Maublanc & Rangels description of AmphaJia Also 

refers to s>monyms. 

, & Nowell, W[iliam] 

The fungi of strigmatomveosis. Ann. Bot. 40(157) : 69-83, 
1926. 

Nowell described four strains of Nematospom. Ashby described 
them as (1) Spermophythora gossypii n, sp. on lint of cotton, in 
tomato fruits and in seeds of cow peas. (2) Eremothecium cj/ta- 
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halariae Borzi in cotton bolls and tomato fruits. (3) Nematospora 
gossypii n. sp. on the lint of cotton and seeds of Datwra metel and 
Asclepias ouraxsavica, (4) Nemathospora coryli Peglion. 

Behavior of some varieties of cane to mosaic disease in the 
Hawaiin Islands. Trop. Agrci. (Trinidad) 2(6) : 132-134, 
1925. (Rev. Appl. Mycology 6(1): 3, 1926.) 

A review. 


A wilt disease of bananas. Trop. Agric. (Trinidad) 3(6) ;127- 
129, 1926. 

The author reports successful corn inoculations to tomato and to- 
bacco. This disease was reported by Rorer in 1910 and 1911. 

Mycological Notes. Trop. Agric. (Trinidad) 3(8-9) : 50-51, 71, 
98, 1926. 

Brief discussion of the angular leaf spot of cotton {Bacterium 
malvacearum E. F. Smith), gumming diseases of sugar cane (B. vas- 
culanun E. F. S.), bunchy top disease of banana (based on studies in 
the east), and red stripe {Phytomoruis ruhrilineans Lee et al) of 
sugar cane (based on work in Hawaii). 

Gumming disease of sugar cane in the British West Indies. 
Trop. Agric. (Trinidad) 3(3): 50-51, 1926. 

Review of Matz^s work in Puerto Rico and discussion of syuiptoms 
and distribution. 

Mentions the finding of gununosis of sugar cane in St. Kitts and 
St. Lucia. 

Bacterial vv^ilt disease of bananas. Kew Bull. Misc. Inform. 
1927(1) : 14-18, 1927. 

The organism was obtained from bananas in Trinidad and inocu- 
lated into tomato and tobacco plants. It produced symptoms and has 
cultural characters of Bacterium solanaoearura. 

The oospores of Phytophthora nicotianae Br. de Haan, with notes 
on the taxonomy of P. paragitica Dastur. Trans. Brit. Mycol. 
Soc. 18(1-2) : 86-95, 1928. 

These studies were based on material obtained from the Dutch 
East Indies, Florida and Trinidad. 

The bacterial wilt of bananas and plantains. Agric. Journ. 
Brit. Guiana 1(4) : 217-220, 1928. 

A description of the disease which is attributed to Bacterium sola^ 
nacearv/m E. F. S. Also a discussion of the organism and methods 
for control. 
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Diseases of limes and sugar cane in West Indies. Kew Bull. 
Misc. Inf. 1929 ( 7 ) : 209-214, 1929. 

Reports Gloeosporkm limetticoltm on limes in several islands and 
Bcwterivm vasoularum on purple transparent, Caledonia Queen in Dom- 
inica and on Ba 11569 in Antigua. 

Notes on two diseases of coconut palm in Jamaica caused by 
fungi of the genus Phytophthora, West Indian Bull. 18 
(1-2): 61-72, 1920. 

Gumming disease of sugar cane. Tropical Agric. (Trinidad) 
6(5) : 135-138, 1929. 

This paper gives the results of studies on Bactermm vasculartm 
(Cobb) E. F. Sm. and of two other bacterial diseases of sugar cane. 

OloeospoPmm strains. Trop. Agric. (Trinidad) 8(12) : 322-325, 
3931. 

This is a studj of 32 strains isolated from bananas in Trinidad. 

Averna-Sacca, Rosario 

A Brusca. Contribucao para o estudo desta doenca em algunas 
plantas tropicaes e exoticas cullivadas no Estado de Sao Paulo. 
(La Brusca Contribution to the study of this disease in 
some tropical and exotic plants cultivated in the State of San 
Paulo.) Bol. Agric. Sec. Agric. Com. e Obras Pub. S. Paulo 
12(8) : 557-609, 1911. 

A rather extensive, detailed work describing a disease of coffee 
which also attacks olives, cacao, almonds and other plants. The 
author believes it to be due to a physiological disturbance caused bj 
low or high temperatures during the growing period of the plant. If 
the change is rapid and of short duration falling of the foliage oc- 
curs; but if the change is prolonged, death of the branches occurs. 
On the affected leaves and twigs several species of fungi are found 
but no one is the causal agent of the diseiuso, therefore the author 
regards them as secondary. 

Molestias wyotogamicas do cafeeiro. (Cryptogamic diseases of 
the coffee tree.) Bol. Agric. Sec. Agric. Com. & Obras Pub. 
(S. Paulo) 17(10) : 790-840, (11) : 878-922, 1916. 

This is a systematic study of best known or reported diseases of 
coffee in Brazil caused by fungi. Gives descriptions of damage caused 
by each organism as well of the description of each one and is very 
well illustrated. 

Podridao das raizes do <»f6eiro, producida por una forma de 
mycelio esteril. (Rotting of the coffee roots caused by a 
sterile form of a mycelium.) Bol. Agric. Sec. Agric. Com. 
& Obras Pub. (S. Paulo) 18 ( 5 ) : 37&-380, 1917. 
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Description of a disease observed on the coffee tree and reported 
in 1914 and 1917. The supposed causal agent of the rottening of 
the coffee roots is the fungus Dematophora nccatri^x or a Dendro- 
phoma. The author is inclined to believe that it is identical to the 
fungus described by D’Herelle from Honduras Fhthora vasiatrix. 

Molestias das laranjeira. (Diseases of the orange.) Bol. Agr. 
Sao Paulo. Ser. 18:384-346, 1917. 

Molestias eiieoiitradas sobre as folhas do fiimo de gergelim 
proven i elites de Soceono (Pernambueo) remettidas pela direc- 
toria de agricultura. (Foliage diseases of tobacco and ger- 
gelim) Bol. Agric. Sao Paulo 18:984-986, 1917. (Bol. Agric. 
8ao Paulo, 19:70-71, 1918.) 

A disease of tobacco caused by Cercospora solamcolum and of Se- 
samum i/ndicum caused by Cercospora sp. 

Exame microscopico das jabot icabas enviadas pela directoria de 
Agricultura. Ferriigem das aboticabeiras. (Rust jahoHca) 
Bol. Agric. (8ao Paulo) 19:68-69, 1918. 

Reports Uredo sp. on leaves of Myrciarin jahoticaha and methods 
of control. 

Molestia das viderias (Diseases of grapes.) Bol. Agric. 8ao 
Paulo 19:214-220, 1918. 

Lists Gloeosporium ampelophagum on Vitis rupestris dii Lot Jind 
F. rupestris paulista. Also Gl. physalosphorae on Niagara grapes. 

Molestias da macieria. (Disease of apple) Bol. Agric. (Sao 
Paulo) 19:430-433, 1918. 

Reports diseases caused by Ascochyta sp. Pieospora herharum and 
Sphaerella pomicola. 

(Cryptogamic diseases of cacao and of coconut.) Bol. Agric. 
(Sao Paulo) 21(1-3) : 46-186, 1920. 

Servico de insceecao e defesa agricola. Molestias do caf6eiro» 
(Service of defense and plant inspection. Coffee diseases.) 
Bol. Agi^ic. 8ec. Agric. Doinm. & Obras Pub. (S. Paulo) 21: 
4-5, 214-219, 1921. 

Report on the disease causing rotting of the roots of the coffee 
tree. The author states that it is caused by the fungus Dematophora 
neoatrix. 


Molestias da videira (Diseases of the vine) Bol. de Agric. (Sao 
Paulo) Ser. 22(1-2) : 6-15, 1921. 

Observation on Capnodium salicinum and Pestalozzia uvicola. 
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Alf^iinas das inolestias erypto^amicas do tobaco. (Nicotiana 
tdbacum) (Some cryptogamie diseases of tobacco. {Nicotiana 
tabacum) Bol. Agric. Sec. Agric. Comm. & Obras Pub. (S. 
Paulo) 23(7) : 201-268, 1922. 

Algunas das molestias cryptogamicas mais communs da baunilla 
{VmviUa planifolia) nos estados de S. Paulo o S. Catherina. 
(Some of the most common cryptogamie diseases of vanilla 
{Vanilla planifolia) in the States of S. Paulo and S. Cathe- 
rine.) Bol. Agric. Sec. Agric. Com. & Obras Pub. (S. Paulo) 
23(9-10) : 282-805, 1922. 

Os gasteromycetes mais communs nas hortas nos pomares e nos 
campos. (The most common gasteromycetes in the vegetable 
gardens, orchards and fields.) Bol. Agric. Sec. Agric. Com. & 
Obras Pub. (S. Paulo) 23(9-10) : 306-810, 1922. 

Segunda contribucao para o cstudo das moestias cryptogamicas 
do cafeeiro. (Second contribution to the study of the cryp- 
logamic diseases of coffee.) Sec. Agric. fS. Paulo) Ser. Publ. 
63 p., 1925. 

Algunas das molestias cryptogamicas que atacan os fruetos do 
cacauerio no littoral paulista. (Some of the cryptogamie dis- 
eases which attacks tiic cacao fruits in the S. Paulo coast.) 
Bol. Agric. Sec. Agric. Com. & Obras Pub. (S. Paulo) 26: 
518-539, 1925. 

As manifestacoes pathologieas (|ue aeompalian o desenvolvimiento 
da broca Stephanoderes hampeii, Ferr. {S. coffeac Hag.) nos 
frutos on nas sementes de eafeiro. (The pathological mani- 
festations acompanying the development of Stephanoderes 
hampeii Ferr. {S. Coffeae Hag.) in the fruits and seeds of the 
coffee trees.) Com. de Estudio de Debellacao da Praga Cafeira. 
Sec. Agr. Com. e Obras Pub. 16, 87 p., 1926. 

Extensive and interesting work very well illustrated with diagrams 
in relation to tlie fungi that develop in the lesions of the coffee ber- 
ries caused by the borer Stephanoderes hampei. 

Contribuicao para o estudio das molestias cryptogamicas das 
roseivas (Fungous diseases of roses) Sec. Agric. Cora, e Obras 
Publ. Estado Sao Paulo (Brasil) 67 p., 1926. 

Descriptions, symptoms and distributions of diseases of roses. Also 
the life histories of the fungi. 

Algunas molestias cryptogamicas novas do systema radicular 
do cafeeiro, (Some new cryptogamie diseases of the coffee 
root system.) Com. de Estudio e Debellacao da Praga Ca- 
feira. Sec. Agric. Com. & Obras Pub. 17 p., 1926. 
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In this paper the author considers in detail several diseases of the 
coffee roots. Among the diseases mentioned are those caused by the 
fungi, StiXbum radidperda, Polyporus sp., Glomerella coffeicola f. 
Badicicola Averna, Colletotrichum radicicola, C, radiciperday Fwariwn 
heterosporitm and other Fusaria. 

Sobre a presenca de um protozoario nos tecidos da canna de 
assucar atacadas pelo ‘‘Mosaico*\ (On the presence of a 
protozoa 'in tissue of cane attacked by mosaic.) Bol. de Agric. 
Sao Paulo, (Brasil) 27(8-9) : 183-204, 252-273, 303-319, 388- 
398, 1926; 28:173-182, 1927.) 

A histological study in which the author describes a protozoan liv- 
ing in diseased plants. The author believes this organism to be the 
causal agent. 

Os entomophagos crypt ogamicos na broca do caffeiro {Stephana- 
deres hampei Ferr.) encontrados en S. Paulo. (The entomo- 
genous fungi of the coffee borer (Stephanoderes hampei, Ferr.) 
found in S. Paulo). Bol. Agric. Sec. Agric. Com. & Obras 
Pub. Bol. Agric. S. Paulo. 31 : 10-24, 195-213, 1930. 

Contribucao para o estudio da biologia da Thielamopsis paradoxa 
^de Seynes) Hohn., da Bananeira e da canna de assucar e 
sua pretensa relacao com o Melanconmm sacchari, Massee. 
(A contribution to the study of the biology of Thielaviopsis 
paradoxa (de Seynes) Hohn, from Banana and sugar cane 
and its supposed relationship with Melanconium sacchari, Mas- 
see) Rev. Agric. (Brasil) 7(3-4) : 114-130; 1932. 

A study of these two fungi in Brazil. 

Um entomoph^o cryptogamic do Caconema radiciola (Greef) 
Cobb Fusariimi mauroi n. sp. (A cryptogamic entomophage 
of Caconema radiciola (Greef) Cobb {Fusarium mo/uroi n. sp.) 
Rev. Agric. (Brasil), 8(3-4) : 93-101, 1933. 

A description of the nematode. 

Azevedo, H. De 

Bstado sanitorio vegetal des Cacaoerios em Belmonte. (Sanitary 
status of the cacao groves in Belmonte.) Correiro- Agric. 

Bahia 3:249-252, 270-274, 1925, 

Azevedo, N. 

Nota sobre um lichen per judicial ao Guaco {Mikanm scandens L.) 
(Notes on a licher injurious to “Guaco’’ Mikania scandens h.) 
Rodriguesia 1(3): 33-34, 1935. 

Report of a lichen (Strigula clegcms F6e & Miill f. hirtella Miill 
Arg.) loaf infection of the medicinal plant known in Argentine ae 
' ^ Guaco (Mikania scandens L.). Preventive measures are recom- 
mended. 
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A variola’^ do Mamoeiro. (A of Carica Papaya). Ro- 

driguei^ia 1(2): 91-93, 1935. 

Description to a leaf spot of Carica Papaya (Asperisporium Cari- 
cae). The perfect stage (Mycosphaerella Caricae) was found in the 
pericarp of the fruit. Control measures are suggested. 

Nota sobre o ^‘Diplodia^^ do Algodoeiro (Note on a THplodia 
of cotton). Roclriguesia 1(2): 97-98, 1935. 

Report of the record of Diplodia gossypina on cotton bolls grown 
in experimental plots in Brazil during 1933. 


Azzi, R. 

Uma nova rnolcstia da canna de assnear. (A new disease of sugar 
cane.) Bol. Agric. (Sao Paulo) Ser. 28(9-10) : 526-532, 
1927. 

Refers to Fawcett work on cold chlorosis of sugar cane. 

B&ez, Horacio 

La rulla o polvillo de trigo (Wheat rust), Defensa Agric. (Uru- 
guay) 3:163-167. 1922. 

The disease is caused by Pucdnia graminis trifici. 


Baez, J. R. 

Criptogamas parasitas ol)8ervadas en la Prov. de Entre Rios, 
sobre las plantas eultivadas. (Parasitic cryptogams observed 
in the Prov. of Entre Rios, on cultivated plants.) Argentina 
Bol. Mins. Agric. de la Nacion. 26(1) : 3-21, 1921. 

Record of several fungous diseases occurring in Entre Rios Prov. 
on cultivated plants. 

Bain, F. 'M. 

Bronz leaf wilt of the coconut palm. Agrric. Soe. Trinidad and 
Tobago. 36(12) : 507-521. 1934. 

Popular. 

Report on wilt disease of coconuts for 1934. Admin. Rep. 
Dir., Agric. Trinidad & Tobago. 1934:50-51, 1935. 

Baker, R. E. D. 

Maize stripe disease. Trop. Agric. (Trinidad) 10(8) : 221, 1933. 

A brief note with reference to the transmission of this disease by 
Peregrimts maidis. 

stripe disease of Maize. Trop. Agric. {Trinidad) 10(12): 352, 
1933. 

A brief description. 
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Papaw root and collar-rot. Trop. Agric. (Trinidad) 10(11) : 
328-329, 1933. 

A description of the disease and experiments. Cause not definitely 
determined, but Botryodiplodia theohromae was foimd. 

Root disease of lime in Monserrat. Trop. Agric. (Trinidad) 
13(6) : 147-148, 1936. 

Although not considered primarily parasites the following organ- 
isms were obtained from branches and roots of lime trees affected 
with root disease and associated with attacks of Diaprepes larvae: 
Botryodiplodia Theohromae, Phomopsis (Diaporthe) Citri, and a Fusa- 
ri/wm sp. Also Sphaerostilbe repens a weak parasitic fungus. Wither- 
tip (Gloeosporium limetticolum) has so far caused no serious losses, 
probably due to the dry climate of tho Island. 

Notes on Trinidad fungi. I. Phytophthora. Trop. Agric. 
(Trinidad), 13(12) : 330-382, 1936. 

Ballou, H. A. 

Thrips and black blight. Trinidad Hot. Dent. Bull. Misc. 
Inform. .14:132-135, 1904. 


Report on the prevalence of some pests and diseases. West In- 
dian Bull. (Barbados) 13(4): 333, 1913. 

Insect pests and plant diseases. West Indies Imp. Dept. Agric. 
Grenada Dept. Agric. Ann. Rpt. 1918-19:14-26, 1919. 

Balls, W. L. 

Notes on internal disease of cotton seed. Imperial Dept, of 
Agric. Agric. News (Barbados) 14:314, 1916. 

Balmaseda, F. J. 

Tesoro del Agrieultor Ciibano. 2nd. Edition. 2:154, 1893. 

A manual. 

Bancroft, C[laude] K[eith] 

New West Indian Cacao pod disease. West Indian Bull. 11 : 
34-35, 1910. 

Description of a new species. Colletotricum Cradwickii. 


A handbook of the fungus diseases of West Indian Plants. 
• London, 70 p., 1910. 

Fungi causing diseases of cultivated plants in the West Indies. 
West India Bull. 10(3) : 235-268, . 1910. 

A Ivdt of diseases with descriptions in most cases. 
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A disease of the cacao plant. Roy. Bot. Gard. Kew, Bull. Misc. 
Inform 3:93-95, 1910. 


A note on the occurrence of Fames semitostus in British Guiana. 
Journ. Bd. of Agric. British Guiana. 7(2) : 91, 1914. 

A brief mention. 


A fungus disease of pepper (Capsicum spp.). Journ. Bd. Agric. 
British Guiana 1(3) : 139-141, 1914. 

The disease is described. It is attributed to Collet otrichvm nigrum 
E. & H. 


Fungus notes. Journ. Bd. Rgric. Brit. Guiana. 7(3): 141, 
1914. 

A loaf spot on an orchid (Phalaenopsi^ esjneralda, llegnerii is at- 
tributed to Urcdo orchidis Wint. A mildew on rose is attributed to 
Sphaerothrca pmnosa Lev. 

A disease affecting the sisal hemp plant. Journ. Bd. Agric. 
British Guiana 7(4) : 181-182. 1914. 

The di'seu-so is caused by ("oUrtoirichum agaves rav\ The symptoms 
are describe<l. 


The “new disease” or “drv disease*” ot* the sugar cane. Journ. 
Bd. Agric. British Guiana. 7(4) : 188-187, 1914. 

The disease is attributed to Marasnuus sacchari and symptoms are 
desc.ribe<l. 


A leaf disease of Para rubber. Journal Bd. Agric. British 
Guiana 7(1) : 37-38, 1913. 

Plant diseases in British Guicina. Brit. Guiana Dept. Sci. & 
Agric. Ann. Kpt. 1914-16(2) : 7-10, 1915. 

Report on the South American leaf disease of Para rubber. 
Journ. Bd. Agric. Brit. Guiana. 10:13-33, 1916. 

The disease is attributed to Fusicladinm macrosporum Kuyper 
(Aposphaeria TJlei P. Henn. of Brazil). Tlie symptoms of the disease 
described. The author also discusses a die back and root diseases 
caused by Fames semitostus and Hymeiiochaete wxia. 

The author also refers to two leaf spots in Brazil, — Dothidella relei 
P. Henn. & Phyllachora huberi P. Henn. 
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The leaf disease of rubber. Conditions in Suriname. Joum. 
Bd. Agric. Brit. Guiana. 10 : 93-103, 1916. 

This is the di8ea49e attributed by the author to Fusicladitm macro- 
sponim Kuyper. It has been described by Masses as Pctssalora heveae 
and by Stahel as Melanopsammopsis heveae. It attacks Heveae 
hraziliermsy E. guyanensis and H. confusa. 

The official gazette of Brit ish-6uy ana. 41 : 374-379, 1916. 

The mango and bread fruit disease. Journ. Board Agric. British 
Guiana. 11:75, 1918. 

The disease is caused by Gloeosporium mangiferae and the losses are 
heavy. Recomends spraying with Bordeaux mixture. 

Diseases in plants With special reference to fungi parasitic on 
crops in British Guiana. Journ. Bd. of Agric. Brit. Guiana. 
11:47-57, 1918. 

A popular paper containing list of diseases known to occur m 
British Guiana. 

Barber G [hares] A [If red] 

Report on diseases affecting the sugar cane in Barbados. St. 
John, 6 p,, 1893. 

The mosaic or mottling disease of sugar cane. The main facts 
of the case to date. Int. Sugar Journ. 23(265) : 12-19, 1921. 

A review of the studies on sugar-cane mosaic by Johnston, Grey, 
Edgerton, Earle, Fawcett, Stevenson and Brandes. 


Root disease of the cane in Barbados. Intern. Sugar Journ. 25: 
514-518, 1923. 

A review of the recent literature and of our knowledge of the 
subject. 


La situacion actual en relacion con el matizado en Cuba. (The 
present position as regards mosaic in Cuba.) Rev. Agric. 
Puerto Rico. 13(4) : 265-272, 1924. (Int. Sugar Journ. 26 
(309) : 469-473, 1924. 

Experimental Agriculture in Jamaica. The Campaign against 
mosaic. Int. Sugar Journ. 26(309) : 474-476, 1924. 

Account of the position of sugar-cane industry in Jamaica in regard 
to sugar-cane mosaic disease and campaign to erradicate it. 

The Havana Conference on Cane diseases. Inter. Sugar Journ 
30(359): 575-582, 1928. 

A record of the discussion on diseases of sugar-cane. The greater 
part of the discussion was devoted to mosaic disease of sugar cane.. 
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Bardales, IXtanuel A. 

Algunas enfermedades fungosas de los cafetales en Guatemala. 
(Some fungous diseases of the coffee grove in Guatemala.) 
Bol. Agr. & Caminos, Guatemala. 7(9) : 433-436, (10) : 495- 
499, (11) : 543-546, 1928. 

The author describes and gives methods for continuing the follow- 
ing diseases. 

(1) Koleroga or ‘ ' candelillo ^ ^ caused by the fungus CorUcium 
Koleroga. 

(2) The leaf spot or '‘Iron stain ('iiiisod by the fungus StilhrUa 
flamda and 

(3) The root disease of coffee caused by the fungus rioscllinut acuila. 

Barker, A. C. 

Report on failure of Cacao crop in Dominica. 1892-93, Supple- 
ment to Leeward Is. Gazette, April 27, p. 52, 1893. 

Barker, H[enry] D. 

Plant diseases and pests in Haiti. Ini. Rev. of Sci. & Prac. of 
Agr. S. S., 4(1) : 184-187, 1926. (Rev. of Appl. Mvcology 
5(9) : 583, 1926.) 

Barkelay, J. 

Paiiana diseases. Journ. Jamaica Agrie. Soe. 16:90-92. 1912. 

Barreto B[raiilio] T. 

Algo sobre la extirpacion del matizado. (Facts on mosaic eradi- 
cation.) Rev. Agric. Com. & Tral). (5il)a. 7(4) : 12-13, 1924. 
(Agricidtura (Cuba) 2:8-9, 1924.) 

La situacion de la enfermedad ^'^Mosaico’' en la Provincia de 
C/amagiiey. (Mosaic disease situation in the province of Ca- 
magiicy.) Agricultura (Cuba) 1:150, 152, 1925. 

Barrett, Mary F. 

Three commoif species of Aurivularia. .Mvcologia 2(1): 12-18, 
1910. 

Barrett, 0[tis] W[arren] 

Fungus diseases. Puerto Rico Agrie. Expt. Sta. Ann. Rpf. 
1903:449-450, 1904. 

Notes on fungus diseases of occurrence in Puerto Kico. 

Diseases of Yautia. Puerto Rico Agrie. Expt. Sta. Bull. 6;22- 
23, 1905. 

Fungus diseases. Puerto Rico Agric. Expt. Sta. Ann. Rpt. 1904: 
397-399, 1905. 

Report of the Entomologist and Botanist. Puerto Rico Agric. 
Expt. Sta. Ann. Rpt. 1906:21-23, 1906. 
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Notes upon miscellaneous crops. Proc. of the Agric. Soc. of 
Trinidad. 7:303, 1906. 

Cacao pests of Trinidad. Proc. Agric. Soc. Trinidad & Tobago. 
7(10) : 281-304, 1907. 

Barthe, A. E. 

Una enfermedad del cacao. Rev. Agric. Santo Domingo. 6(5) : 
103-112, 1910. 

Popular. 

La oficina de Sanidad vegetal de la Secretaria de Agricultura 
Comercio y Trabajo. Resumen de las plagas ya estudiadas 
y combatidas. (Review of the plagues so far studied and com- 
batted.) Rev. Agric. Com. & Trab. (Cuba) 3:290, 292, 296, 
1920. 

A report on the bud rot of the coconut witli roconiiiiendations for 
its control. 

Bartlett, A. W. 

NotPs on some plant diseases. Brit. Guiana Bot. Gard. Ann. 
Rlit. 1906-07:20-22, 1907. 

Brief notes on crof) phint diseases. 

R(^port on fungus diseases of cotton. Brit. Guiana Official 
Gazetie. IVlai'cIi 13, 1907. 

Baylis, H. A., & Daubaney, R. 

A syno])sis of the families and genera of Nematodes. London 
1926. 

An important paper for the study of nematodes. 

Beaurepaire Aragao, Henrique de 

Tiber Phjjtomonas Francai. Anljandlungen aus dem Gebiete der 
Auslandskunde. liamburgesebe llniversita, Bd. 26, Reihe D. 
Medicin, Bd. 2, Festschrift Prof. B. Noclit. (n.d.) 

Sur uii flagelle du latex de Manihot pahnata: Phytomonas 
Franaii n. sp. Compt. Rend. Soc. Biol. 97(27) : 1927. 

Pesquizas sobre Phytmnonas /mncwi-LIntersuchungen fiber Phy~ 
tomomis francai.) (This article is published in German and 
Portuguese.) Mem. Inst. Oswaldo Cruz (Brazil) 25(4) :299- 
306, 1931. 

Beckett, Edgar. 

Wilt disease of coconut palms in TrirSidad. Part I. Agric. 
Journ. of Brit. Guiana. 1(2) : 127-128, 1908. 

A review of Briton- Jones paper in Trop, Agric May, 1928. 
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Beille, L. 

(Diseases and enemies of cacao.) Journ. Agric. Trop. 13(144) : 
167-172, (145) : 193-197. (146) : 236-238, 1913. 

Belgrave, W. N. 0. 

Notes on the South American leaf disease of rubber. British 
Guiana, Journ. Bd. Ajyrie. 15:132-138, 1922. 

TIn*3 appeiiTS to be the same as an article in Agricultural Bulletin. 
Federated Malay States. The author refer to a paper by Stahol. 
Bull. No. ^14. Jan. 1907, Dept. v. d. Landbouw in Surinam. 

Bell, A[rthiir] F[raiik] 

Cane diseases in Louisiana and West Indies. Australian Sugar 
Journal. 18 ( 10) : 601-607. 1927. (The Planter (Abstract) 
78(8) : 147-148, 1927.) 

The distril)utiou of sugar-cane mosaic. Ref. Book Sugar In- 
dustry of the World. 7:31-32. 1929. 

Report of the results of the observations made by the author during 
19124—28, while visiting the most important sugar-cane producing 
centers., (’onclndes by in.serting a list of the seven major diseases of 
sugar cane witli their geogniphical distribution. 

Sugar-eaiie disoastN ol* North America and the West Indies. 
Qnoonslaiid Airric. Journ. 27(2) : 99-104, 1927. 

Bell of Au'.8tralia traveled througli the sugar ('ane region and ])ub- 
lished this report in wliich he mentioneil several diseases. 

Benatora, R. 

Fungos ciitomogenos dos (Hfni.s ( Entomogenous fungi of CAtrus). 
Rodrigiiesia 1(2) : 7-10, 1935. 

Brief po]nilar notes on the following eiitomogenous fungi found on 
CiiruSy in Brazil : Ascliersonia alei/roidiSj which is very commonly 
])arasitic on Aleyrodidae on orange leaves; A. goldiana which chiefly 
attacks Dialeurodes ciinfoli ; A, iurhinnta which attacks coccids; 
Sphonerostilhr aurantiicola, S, flammea, S. coccidophthora, Podcnectria 
cocvicola, Myriangivm duriaei and Septohasitixnti albidum which is 
abundantly present in most Citrus plantations in Brazil and may cause 
considerable damage by infecting large areas of the surface of the 
fruit near the peduncle. 

Berkeley, Miles Joseph. 

Enumeration of some fungi from Santo Domingo. Ann. Mag. 
Nat. Hist. II, 9. 

Notices of some Brazilian fungi . . . being a sequel to the con- 
tributions towards a flora of Brazil by G. Gardner. London 
Journ. Bot. 2:629-643, 1843 
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, & Curtis, M. A. 

Exotic fungi from the Schweinitzian herbarium, principRlly 
from Surinam. Journ. Acad. Nat. Sci. Phila II. 2 : 277-294, 
1853. 


Rio Negro fungi. His decades of fungi LI, LXII. Hook Journ. 
Bot. & Kew Garden Misc. 8:129-144. 169-177, 193-200, 233- 
241, 272-280. 1856. 


On some new fungi from Me.xieo. Journ. Linn. Soc. Bot. 9 : 
423-425. 1860. 


On a collection of fungi from Cuba. Part IE including those 
belonging to the families Gasteromyeetes, Coniomycetes, Hy- 
phomycetes. Plvcomveetes and Aseoniycetes. Journ. Linn. 
Soc. Bot. 10:391, 1869. 

& Cooke, M. C. 

The fungi of Brazil including those collected by J. M. Trail, in 
1874. Linn. Soc. Journ. Bot. 15:363-397, 1876. 


Fungi brasiliensis in provincia Rio de Janeiro a clar Dr. A. 
Glancion lecti: In Warming, W. Ohmbolne and flora Brasiliae 
Part XXV Vidensk. Jladd. Naturh. For Kjobenh 31/32: 
31-34, 1879, 1890. 

Betancourt, P. E. 

El Mo.saico eu (’aim. (The mo.saic in Cuba.) Rev. Agr. Com. 
& Trab. Cuba. 7:23-25, 1925. 

Bertoni, M. S. 

Una iincva enfcrincdad del cafeto. IXew coffee disease) Rev. 
Agr. Cien. Apl. Paraguay 1(4-5) : 211-223, 1898. 

A sumirHirizctl fi(?couiit of the ooffeo-plant diseases. The author 
describes th'‘Tu briefly including a new one which attacks the coffee 
roots, wliicli is caused by the fungus Ilhizoctonia tiu^epiffea n. sp. 


Contribucioii cil estudio de la gomosis del naranjo. Agronomia 
(Puerto Bertoni) Paraguay, 5:77-89, 1911. 


La gomosis de I os citrus y ini iiuevo medio preventive y cura- 
tive. (Citrus guinosis and means to prevent and cure it.) 
Ann. Cient. Paragiiayos. Ser. 2:408-421, 1919. 

Besadola, Giacomo 

Hymenomycetes Puegifini a cell vii*is P. Dusen el 0. Nordensk- 
gold lecti ofver K. KSvenska Vetensk-Acad. Forhandl 67 : 311- 
330, 1900. 
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Bisnchi, Angel T. 

Enfermedad de la papa. (Potato diseases.) Sucor (Argentina) 
1(6): 8-9, 1920. 

A discussion of dry rut (Fusariuin solani) and wet rot {Phytoph- 
thora infestcms.) 

Enfermedades de la papa (Potato diseases;. Defensa Agric. 
(Uruguay) 2:31-32» 1921. 

A brief discussion of Phytophthora infestanSf Fusariv/m solani and 
Bacillus amylohactor. 

Bird, Maurice 

Soil hygiene in its relation to disease of cane. Journ. Bd. of 
Agric. Brit. Guiana. 18 : 25&-261, 1925. 

The toxic action of magnesia on sugar cane. Agric. Journ. of 
Brit. Guiana. 3(3) : 176-179, 1930. 

A brief of discussion. 

Bitancourt, A[gegislan] A. 

Doeneas cryptogainicas das plantas cultivadas. (Cryptogamic 
diseases of cultivated plants.) Agronomia, Brazil, 1:289-253, 
1930. 

As manchas das Laranjas. Descricao das principais manchas, 
podridoes e outras alteracoes das Laranjas, e dos meios para 
combate-las. (Orange spots. A description of the chief spots, 
rots, and other disorders of oranges and measures for their 
control.) Just. Biol. Defensa Agric. e Animal, Sao Paulo, 
Folh. 63, 135 p., 1934. 

This is a very useful publications about the cliief orange troubles 
occurring in Brazil. It contain practical control measures. 

Goncalves, R. D., & Carneiro, J. G. 

Relacao das doeneas e fungos parasitas obsorvados na ceccao de 
phytopath ologia durante as annos 1933 e 1934. (Report on 
the diseases and parasitic fungi observed in the section of 
phytoi)aTljol<)gy during the year 1933 and 1934.) Arch. Inst 
Biol. Def. Agric. Anim., S. Paulo. 4:206-211, 1935. 

The report contains records of Leptosphaeria inusamm on banana, 
('haetothyrina musaium on Giant fig fruits and a storage rot due to 
Stachylidium theobromae. Also a fruit rot of avocado due to Acros- 
ialagmua cirmabarmus. Also a species of Pestalozzia on the branches 
of avocado. Beets were affected by curly top. 

As doeneas de virus dos Citrus (Virus diseases of Citrus). 
Biologico, Sao Paulo (Brazil) 1(8) ; 255-262, 1935. 

Although not conclusively demonstrated the author states that com- 
parative studies based on the relevant liteSrature and his own observa- 
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tions have shown considerable analogies by the syptona caused on 
citrus trees by psorosis, leprosis, ring blotch and zonate chlorosis and 
would tend to confirm the view that these diseases are due to virus 
agencies. He compares the symptoms in different species in Brazil 
and in United States. 

& Jenkins, Anna E. 

Areolate spot of Citrus caused by Leptosphaeria. hondari. Phy- 
topathology 26(9) : 884-886, 1935. 

English and Latin diagnoses are given of Liptosphatria bondari 
n. sp. the agent of aerolate spot a disease of Citrus occurring in Brazil, 
Dutch Guiana and Venezuela. 


A Hemileia e o Brasil (HemUcia and Brazil.) Rev. Inst. Cafe 
S. Paido (Brasil) 10(105) : 2106-2109, 1935. 

Brief popular notes giving the history and distribution of the fungus 
Hemileia vastarix, the causative agent of coffee leaf rust. The author 
attributes the great Brazilian coffee production to the absence of this 
destructive disease. 

Una protozoario parasita do Cafoeiro. (A protozoon parasitic 
on coffee.) Rev. Inst. Cafe. 10(107) : 2486-2490, 1935. 

The author reports a cochineal inae<*t (Cerococcus parahyb crisis j and 
and the protozoon Bhizoecus coffcae associated with phloem necrosis 
of coffee in the plantations of Parahyba and Pernambuco, Brazil. 
He discusses 8tahel’s (from Surinam) observatmns on the subject. 

, & Jenkins, Anna E. 

Elsiiwe Fawcetti, the perfect stage of the Citrus scab fungus. 
Phytopathology 26(4) : 393-395, 1936. 

English and Latin diagnosis are furnished of Klsinoe Fawcctti n. 
sp. the causal organism of scab lesions on dims nohilis rind in iirazil. 


Perfect stage of the sweet orange fruit scab fungus. Mycologia 
28(5) : 489-492, 1936. 

The authors state that the perfect stage of the sweet orange fruit 
scab fungus {Sphaeceloma FawcettU viscosa) was fouid in 193(i on 
Bahia Naval orange {Citrus smerisis) from San Patio, Biazil. A 
description of the fungus follows. The conclusions arc that the mor- 
phological differences indicated are believed to warrant the separation 
of the variety viscosa from Elsinoe Fawcetti and its ere(*tion into 
distinct species for which E. australis n. sp. is suggested. The conidial 
stage is correspondingly renamed 8, australis Bitancourt & Jenkins. 


Stomiopeltis ciiri n. sp. agente da ‘‘fuligem’^ dcs Citrus no 
Estado de Sao ^Paulo. {Stomiopeltis citri n. sj) the causal 
agent of “sooty ‘blotch’' of Citrus in the State of Sao Paulo.) 
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Arq. Inst. Biol, de Defensa Agrie. & Animal, (Sao Paulo) 6 , 
12 p., 1934. 

The author gives a detailed morphological account of a fungus, 
considered as a new species. It causes sooty blotch on citrus. The 
species affected are sweet and sour oranges, lemons and Citrus 
trifoliata. 

Blain, Walter Leroy 

Comparative mori)hology of Dothideaeeoiis and kindred stro- 
mata. Myeologia, 19(1): 1-20, 1927. 

Blanchard, E[verard] E. 

Principales insectos y enfermedades que perjudican el cultivo 
de la yerba mate. (Cliief insects and diseases detrimental to 
the cultivation of ‘\verba mate.^’) Min. Agric. Nac. (Buenos 
Aires) Sec. Prop, e Inform. Circ. 735, 42 p.. 1928. 

Tliis paper gives a record of several diseases. 

& Carrera, Cesar 

Causas (pie originan perdidas en los cultivos de trigos en el sur 
de la Prov. de Buenos Aires, Kste y Norte de la Pampa. 
(Causes that originate losses in wheat culture in the South 
of Buenos Aires, Province and East & North of the Pampa.) 
Argentina, Bol. ^lin. Agric. 32(1) : 3-10, 1933. 

Must of this report is devoted to tlie losses caused by different 
l'orni‘3 of wheat foot-rot. 


Principal(‘s insectos y enfermedades (pie perjudican los cultivos 
citricos en la Bepublica Argentina. (Principal insects and 
diseases which damage the citrus crops in the Argentine Re- 
public.) ]\riu. Agric. Nac. (Buenos Aires) Sec. Prop. & 
Inform. Girc. 815, 114 p., 1930. 

Notes on symptoms, etiology and control of a great number of 
diseases of citrus in Argentine. Control methods and fungicide for- 
mulas are given. 

Bodkin, G. E. 

Black blight. Journ. Bd.. Agric. Brit. Guiana. 5:83, 84, 1912. 

A black fungus which the author call Aschersonw nhyroidis. 

Bondar, Gregorio 

Heterodera radicicola. Bol. Agr. (Sao Panlo) Brazil, 16(4): 
329-330, 1915. 

Account of the author’s observations in regard to the nematode, 
Heterodera radidcola. He believes that this nematode does not attack 
coffee roots under normal conditions. 
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0 cacao. IE, Molestias e inimigos do cacaoeiro. (The cacao. 
II, Diseases and pest of the cacao tree. Sec. da Agric. Indus. 
Comm., Vicao e Obras Publicas, Bahia (Brazil), 126 p., 1925. 

Discusses Thytoyhihora fdheri, Lasiodiplodia (Botryodiplodia) theo- 
hromacy Corticmm lilaco-fusoum (C, scUmonicolor ) and Marasmvus 
perniciosits, 

Insectos damninlios e moestias das laranjeiras no Brasil. (In- 
jurious inseclvS and diseases of the orange in Brazil.) Bol. 
Lab. Path. Veg., Bahia. 7:79, 1929. 

Boergesen, F., & Paulsen. 0. 

Om Vegetation paa de dansk-vestindiske Oer. Bot. Tidssk 22: 
111-113, 1898. 

Contains nuiiieroufl records and descriptions of fungi from St. 
Thomas. 

& Raunkiaer, C. 

Mosses and lichens collected in the former Danish West Indies. 
Dansk. Hot. Arkiv. 2:1-18, 1918. 

Borg, J. 

Orange culture and diseases. Bull. Bot. Dept. Jamaica. N. S. 
7:129-142.1900. 

Bos. Bitzeman 

Over Krnlloten en Keksen-besems in the cacaoboomen in Suri- 
name. Ti.ids-chrift over Planzeiekten 6: 6.5, 1900. (Zeitscrift 
fiir Pflanzenkrankliciten 11:26-30, 1901.) 

The fungus causing this disease (witch-broom) was described by 
Ritzeman I?os as Exoasem theohromae. 

Bouquet de la Grye. 

La regeneration tics plantations de caMers dans les Antilles. 
Bulletin des Seames de la Socifite National d’ Agriculture de 
France, Baris, 59:68.3-687, 1899. 

Bourne, B. .k. 

Fungoid attacks reported or observed. Dept. Agriculture (Bar- 
bados) Kpt. 1920-21:10-11, 1921. 


A report on Entoinology and Mycology in the Report of the 
Dept, of Agric. for the Barbados, 1^1-^: ^16, 1922. 

Rhizoctonia solani and R, pallida attack sugar cane. Also reports 
Colletotrichum falcaium, Cephalosporium sacchari, Leptosphaeria sao- 
chariy Thieltwiopsis paradoxa, Cercospora vaginae, Helminthoapornm 
sacchari and Rhizoctonia grisea (Sdterotiwn grieewn)* The author 
also reports Rhizoctonia ferrugena on Andropogon sorghum sac- 
charatus* 
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Report of the Assistant Director of Agriculture on the entomo- 
logical and mycological work carried out during the period 
under review. Dept. Agric. Barbados, Rept. 1922-23 : 7—9, 
1923. 

Reports Phomopsis vexans on eggplant, Glomertlla psidii on Psidium 
Guajava, Ustilago spp. on Andropogon mtermedms var. acidulus and 
mosaic on sugar cane. 

Morphological similarity between the Fythiu7n-\ike fungus found 
associated with diseased sugar-cane roots in Hawaii and Puerto 
Rico. Journ. Dept. Agric. Puerto Rico, 8:61-70, 1924. 

A comparative studj. 

Bovell, J[ohn] B[edman] 

Field treatment of the diseases of sugar cane in the West Indies. 
West Indian Bull. 1(1) : 33-42, 1899. 


The use of eutomogenous fuugi on scale insects in Barbados. 
West Indian Bull. 12(4) ; 399-402, 1912. 

Tliis paper give« brief discussions of several fungi. 


Sugar-cane mosaic. Barbados Dept. Agrid. Ann. Rpt. 1921-22: 
19, 1922. 


PJant inspection and fumigation. Dept. Agric. Barbados Rept. 

1917-18:31-32, 1930. 

Uefers to Collelotrichum falvatuttif Ctrcosponi vaginae and Maras- 
inius scLcchari. Also to tlie use of Cephalosporium lecanii fur the con- 
trol of Coccus viridis. 

Brandes, E[lmer] W[alker] 

Report of the plant pathologist. Porto Rico Agr. Expt. Sta. 

Ann. Rpt. 1916:34-35, 1916. 

Brief notes on the work of the Division during the year. He makes 
ein[>hasi.s on the practicability of controlling coffee diseasea. 


Report of tJie plant pathologist. Porto Rico Agr. Expt. Sta. 
Rpt. 1916:28-:31, 1918. 


Banana wilt (Panama disease) Puerto Rico Agric. Expt. Stat. 
Rpt. 1916 :29-31. 4-5, 1918. 


Distribution of Fusarium cubense, E. F. S., the cause of banana 
wilt. Michigan Acad. Sci. Ann. Rpt. 20:271-275, 1918. 

A discussion. 
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Banana wilt. Phytopathology 9:399-389, 1919. 

Kavangerie sugar cane in Puerto Rico. Facts About Sugar 21 
(18) : 422-424, 1926. 

Bresadola, J., Henning, P., & Magnus, P. 

Die von Herrn P. Sintenis auf der inset Porto Rico 1884-1889 
gesammeltenpilze. Reprinted from Engler Hot. Jahrb. 17: 
489-501, Leipzig. 1893. 

Fungi Brasilienses, lecti a Cl. Dr. Alfredo Moller. ITedwigia 
36:276-302, 1896. 

Briant, A. K. & Martyn, E[ldred] B[ridgeman] 

Diseases of cover crops. Trop. gric. (Trinidad) 6(9) : 258-260, 
1929. 

The authors discusses three diseases of the sun hemp (Crotalaria 
juncca) as follows: mlt (Fusarium iidum Butler), anthracnose (Col- 
letotrichum curvatum n. sp.) and a leaf spot {Ccrco.spova sp.). On 
the sword bean (Canavalia ensiformis) a divsease (‘siused by iScicrotiimi 
rolfsxi. On cow pea (Vigna cat jag) a leaf spot (Ccrcoapora eruenta) 
a mildew (Oidium) and a mosaic. On tlie pi^^eon \ Ji (i'ojrdus 
indicus ) a rust (Uromyces dolichoU) and a stem canker. On the 
Belgian bean ( Stisolohium aterninum) a leaf spot (Cercospora sp.) 
and a disease caused by Corticiiim vagvm. 


Tomato diseases in Tiiinidad. Jonrn. Imp. Coll. Trop. Agric. 

9:63-70,101-105,1932. 

A discussion of wilt {Bacterium solanacearum, E. P. 8., Fusarium 
lycopersici Sacc., Sclerotium rolfsii Sacc.), leaf mould (Cladosporium 
fulvum Cke.), blight {Septoria lycopersici Speg.) fruit rot Phoma 
destrvetira (Plow.) G. O. J. mosaic (virus), root Knot (Heterodera 
radicicola)j late blight {Phytopthora sp.), bacterial blight {Bacillus 
aroideae Towns.), fruit rot {Pliomopsis spp.) Also diseases caused 
by Gloeosporium sp. and Fusarium sp. Also blossom end rot and 
blossom drop, 

Briton-Jones, H. B. 

Mycological notes, I Trop. Agric. (Trinidad) 4(5) : 88, 1927. 

Bhizoctonia hataticola and B, crocorum attacks Gossypium herba- 
ceum and G. arboreaum. B, bataticola also attacks casava. 


Rhizoctonia bataticola (Taub.) Butt. Trop. Agric. (Trinidad) 
4(8) : 147-148, 1927. 

This fungus causes a die back. The author established the identity 
Of this fungus and Maorophoma corehori, 

Mycological and bacteriological problems (in sugar-cane produc- 
tion.) Trop. Agric. Suppl. (Trinidad) 4(9) : 51, 1927. 
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Mycological notes. Macrophomimt phaseoU (Maubl.) Ashby. 
Trop. Agric. (Trinidad) 4(10) : 194-195, 1927. 

Refers to the Gadd & Small eontroversity on lihizod onia hataticola 
(Macrophoma phaseoli). 


Report on a visit to St. Liieia, March, 1927. 


A note on green miiseardine (Mefarrhizium aniso])liue Sorokin.) 
Minutes and Proc. Proghopper Invest. Ctle. (Trinidad & 
Tobago) 9:298-305, 1927. 

A brief review of the previous work for the control of Tomaspis 
aaccharina in Trinidad by the use of Melarrhizium anisiplia^\ 


Root diseases in the I British West Indies and note on Diaporthe 
perniciosus Marshall or a closely related species. Tropical 
Agric. (Trinidad) 6:496, 1928. 


Witch broom disease. Trop. Agric. (Trinidad) 6(1): 20-22, 
1929. 

A review of Stell’s witeh broom dis<‘aec‘ of ojirao and its control. 


Wilt disease of coconut palms in Trinidad. (Part I) Suppl. 
to Trop. Agric., (Trinidad) 5:1-2, 1928. 

The coconut is attacked by two diseases; the bud rot {Fhytoph- 
thora palmivorum) and ring rot {Aphelcnchus cocophilus). The au- 
thor gives a historical discussion of these two diseases. He then de- 
scribes a false wilt, bronzo leaf wilt caused by soil and a yellow 
leaf or tapering stem disease. Also control measures. 


Root diseases in the British West Indies and a note on Diaporthe 
perniciosm iMarchal or a closelv related species. Trop. Agric, 
(Trinidad) 5(4) : 79-82, 1928. (5) : 107-110. 

The author gives a general discussion of Macrophominu phaseoli in 
the West Indies, a list of synonyms and also a discussidn on Sphiiero^ 
stilbe reports, FoselUnia pepo, b^nod^s, Pyihiacystia oitrophora^ 
Fames lignostis, Diaporthe perniciosa, die back and wither tip of 
limes, etc. 


Gummosis in Barbados. Trop. Agric. (Trinidad) 6(12) ;340, 
1929. 

Probably the first record in Barbados. 


Wilt disease of coconut palms in Trtnidad. Part II. Trop. 
Agric. (Trinidad) Suppl. 6:1-12, 1929. 
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Control of the American leaf disease (Omphalia flavida) on 
Arabian coffee in Trinidad Mem. Imp. Col. Trop. Agric. Tri- 
nidad, Mycol. 2y 8 p., 1930. 

Account on the distribution of this disease and the conditions that 
effect its spread. 

, & Marshall, R. C. 

Observations on sypre (Cordia alliodora L.) in Trinidad with 
special reference to canker disease. {Puccinia cordiae (P. 
Henn.) Arth.) Part I. Mycologia. Mem. Imp. Coll. Trop. 
Agric. Trinidad No. 3:3-7, 1930. 

The author discusses the fungus (Puodnia cordiae (P. Henn.) 
Arthur., giving its description; hyperparasite (Tuheroulina vinosa 
Sacc.) and control measures. 

, & Ohseseman, E. E. 

Witch broom control. New aspect of witch broom control in 
Trinidad (Marasmius perniciosus Stahel) Trop. Agric. (Trini- 
dad) 8(4) : 79-89, 1931. 

A very complete report of work by the author. 

Trinidad plant diseases; notes on some disease of main crops in 
Trinidad. Trop. Agri. (Trinidad) 8(1) : 300-302, 1931. 

Stripe disease of corn {Zea mays, L.) in Trinidad. Trop. Agric. 
(Trinidad) 10 ( 5 ) : 119-122, 1933. 

The author observed since 1929 a stripe disease of corn which oc- 
curred in Trinidad and closely resembling that described by Stahl 
in Cuba. That disease was associated with the leafhoppcr Peregrinus 
maidis as vector, both in Cuba and Tanganyka. The author described 
the disease and his observations on inoculation studies, A similar 
disease resembling the one under discussion was observed also on 
sorghum. 

Thread blights in Trinidad. Journ. Imp. Coll. Trop. Agric. 
11 ( 2 ): 55-57, 1934. 

A very through study of these blighfrs. The author attribute the 
disease to Cortidum Kolerogo, C, Sievensii and to an undetermined 
species. 

, & Baker, R. E. D. 

Notes on some other fungous diseases in Trinidad. 1933. Journ. 
Imp. Coll. Trop. Agric. 11 ( 2 ): 67-68, 1934. 

The author gives a discussion of Septobaatdium sp. on grape fruit, 
Bhisiocftonia solani on briar rose, Cortidum' salmonioolor on grape fruit 
and Solerotnm rolfsH on several plants. 
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The control of scab disease (Sporoirichum citri Butler) in the 
British West Indies. Trop. Agric. (Trinidad) 10(2) : 40-42, 

1933. 

The results of spraying experiments. This treatment also controls 
the leaf spot (Colletotrichum zmgiheris) of ginger. 

Preliminary trials with a combined insecticide and fungicide. — 
Trop. Agric. 10(3): 80-84, 1933. 

A brief account of experimental work for the control of Marasmius 
pcrniciosua on the cacao. Also for the control of Phytophthora pah 
miuora on cacao. 

The diseases and curing of cacao. London, McMillan Co., 161 p., 

1934. 

A manual. It contains much information on cacao diseases in 
.‘ViMorica. 


Problems connected with root disease of sugar cane in Antigua. 
Trop. Agric. (Trinidad) 13(1): 5-8. 1936. 

KeftMs to Marasmuis saccharic Sclcrotium rolfsii, and Bacterium 
vffscularu fu. 

Britton, N[athaniel] L[ord] 

T)i(* vegeuition on ^Eona Island, Ann. ilo. Dot. Garden 2:33- 
58. 19J5. 

It contains a list of BafiiomyceUa and Vredinales, 

Brooks, Archivald Joseph 

Invesrigalions in connection with cacao-rooi disease. tSt. Lueia 
Dept. Agric. Ivpt. 1913-14:8, 1914. 

licport on the Agricultural Department, St. Lueia, Imp. Dept, 
of Agric.* West Indies Keport. Agric. Dept. St. Lucia, 1918- 
19:32. 1920. 

Brown, D. H. 

The cultivation of yams (Fungous and insect pests.) Trop. 
Agric. (Trinidad) 8:231-236, 1931. 

Bruner, S[tephen] C[ole] 

Ijh ‘‘ Phoiiiopsis’' de la bereiijena (Eggplant Phomopsis.) Rev. 
Agric. ( Van. & Trab. Cuba. 1 : 368-369, 1918. 

La pudrieion del tomate y raodo de evitarla (Decay of tomatoes 
and methods of prevention.) Rev. Agric. Com. Trab. (Cuba) 
1:300-301, 1918. 

A report on decays of tomatoes exported to the United States in- 
cluding a list of several fungi. 
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Bnfermedades de la vid en Cuba. (Diseases of the grape in 
Cuba) Rev. Agric. Com. Trab. (Cuba) 1:406-409, 1918. 

A report ojx several diseases. 


La “Phomopsis*^ de la berenjena (Phomopsis disease of egg- 
plant.) Rev. Agric. Com. Trab. (Cuba) : 1 : 468-469, 1918. 
(Rev. Agric. Mexico) 4:31-32, 1919.) 

Reconnocndationa for control. 


Caida de las nueces e inclinacion de las liojas del cocotero en 
Cuba. (Nut fall and leaf drop of coconut in Cuba.) Rev. 
Agric. Com. Trab. (Cuba) 2:96, 1919. 

The author says that Fox makes and erroneous report of this disease 
in the Cuba Reviews (Dec., 1918). 


Un honguillo parasito del tiiigitido de la liiguereta. (A fungous 
parasite of an insect on the castor bean) Rev. Agric. Com. 
Trab. (Cuba) 2:218-219, 1919. 

The fungus is Sporotrichiim glohuliferum and it attacks Corythuca 
(/ossypii. 


La enfermedad del niosalco o de rayas amarillas de la cana de 
azucar en Cuba. (The mosaic or yellow stripe disease of 
sugar cane in Cuba.) Rev. Agric. Com. & Trab. Cuba. 2 
(9): 437-441, 1919. 

Record of tlie occurrence of the disease and review. 


Not as sob re la enfermedad del mosaico de la cana de azucar. 
(Notes of sugar-cane mosaic disease.) Rev. Agric. Com. & 
Trab. (Cuba) 2:532-633, 1919. 

The disease is infectious in character. Healthy plantings became 
infected from nearby diseased plantings. 


Informe sobre enfermedades del cafeto. (Report on diseases of 
the coffee trees.) Cuba, Est. Expt. Agr. Santiago de las 
Vegas. Inf. Anual 1916-20:628-632, 1920. (Rev. Agr. Com. 
& Trab. Cuba. 2(11) : 533-535, 1919. 

Notes on the following fungus diseases of coffee Pellicularia 
Koleroga, Stilhella flavida and Cercospora coffeioola. He gives rec- 
, emendations to fight these diseases. 


Lista preliminar de las enfermedades de las plantas de impor- 
tancia econdmica para Cuba. (Contribu(Si6n al estudio de la 
fitopatologia.) (Preliminary list of the diseases of the plants 
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of economic importance for Cuba. A contribution to !the 
study of plant pathology.) Cuba,' Est. Expt. Agron. Inf. Ann. 
19ia-20: 723-763, 1920. 


La pudrici6n negra del cacao. (Black rot of cacao.) Informe 
Ann. Estaci6n Expt. Agron. (Cuba) 1918-20:627-628, 1920. 
(Rev. Agric. Com. & Trabajo (Cuba) 2 : 630-636, 1919.) 

The black rot disease caused by Phytophihora faheri has been re- 
ported in Cuba for first time. 

The disease is described and control recommended. 


Algunas observaciones sob re la enferinedad del “mosaico’^ o 
“rayas ainarillas’’ de la cana de azucar. (Observations on 
the ‘mosaic^’ or yellow stripe^’ disease of sugar cane.) Rev. 
Agric. Com. & Trab. Cuba 4(6) : 616-620, 1921. 

A review of work on resistant varieties in Puerto Rico, Hawaii and 
.hinniicfi. Givej u list of susceptible and resistant varieties. 


Exploracioii biologica y fitopatologica en la Provincia de Pinar 
del Kio. (Biolog^ical and Phytopathological exploration in 
tiie Province of Pinar del Rio.) Rev. Agric. Com. & Trab. 
(biba. 5(4) : 27, 1922. 

Records the occurrence of mosaic disease on sugar cane in Taco 
Taco in the Ib'ovince of J^inar <iel Rio, Cuba. 


La muerte de los eoeoteros. (The deatli of coconut trees.'' 
Rev. Agric. Com. Trabajo (Cuba) 5(1): 9-10, 1922. 

Popular. 


Sobre la transmision de la enferinedad del “Mosaico” o “Rayas 
Amarillas” en la cafia de azucar. (On the transmission of 
Mosaic or “Yellow Stripe Disease” of sugar cane.) Rev. Agr. 
Com. & Trab., Cuba. (5(1) : 11-22, 1922. 


Bibliografia. La onfermedad de las “Rayas Amarillas” en la 
cana. (Bibliography. The sugar cane “Yellow Stripe” dis- 
ease.) Rev. Agric. Com. & Trab. Cuba 5(2) : 32—33, 1922. 

A review of a paper by Sinionetto. 


El mosaieo y otras enfermedades y plagas de la cana en Cuba. 
(Mosaic and other cane diseases and pests in Cuba.) Mundo 
Azucarero 2(1): 20-27, 1923. (Louisiana Planter. 70(22): 
452-455, 1923. Rev. Appl. Myco. 2:523-524, 1923.) 

The mosaic does not appear to spread as rapidly in Cuba as in 
Puerto Rico. Recommends the use of resistant and immune varieties. 
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La enfermedad del m'osaico de la Cana de Azdcar. (Mosaic dis- 
ease of sugar cane.) Cuba, Est. Expt. Agron. Circ. 60, 16 
p., 1923. (Facts About Sugar 18(14) : 329, 1924. 

A discussion of conditions in Cuba. 


La enfermedad del mosaico de la cana de azucar. (Mosaic dis- 
ease of sugar cane.) Argentina Tnd. Azucarera 29(366) :228- 
237, 1924. 


La situacion respecto al ‘‘ Mosaico de Ja cana de azucar en 
Jamaica. (The situation in regard to sugar cane in Jamaica.) 
Rev. Agric. Com. & Trab. Cuba. 8(1): 74-76, 1926. (Agri- 
cultura, Cuba 1(1) : 160-162. 1925.) 


El problema de la libre importacion de papas, (The problem of 
free importation of potatoes.) Rev. de Agric. Com. Trab. 
(Cuba) 8(2): 36-39, 1926. 

Kefers to danger of introducing diseases. 

, & Arango, Oscar 

La enfermedad '‘Verruga’' de las habas de Lima. (Scab of 
Lima beans) Est. Expl. Agron. (Santiago de las Vegas, Cuba) 
Circ. 74, 58 p., 1931. 

The disease is caused by a species of Klsinoc closely related to 
Elsinoe canavaliae. 


Informe del departamento de entomologia y fitopatologia. Ejer- 
cicio de 1929 a 1930, Repub. Cuba. Sec. Agric. Com. Trab. 
Estacion Expt. Agron. 1931 : 5-74, 1931. 

general report. 

, & Jenkins, Anna E. 

Idemity and host relations of the Elsinoe of lima bean. Journ. 
Agric. lies. 47(10) : 783-789, 1933. 

The results of studies made in Cuba. 

Bninini, Vicente 

Resultados obtenidos en algiinas e.xperiencias sobre carbon vola- 
til y caries del trigo. (Some results obtained in some ex- 
periences on loose smut and caries of wheat. ) Nuestra Chacra 
(Argentina) 4(21) : 9-11, 1929. 

Experimental data of plant resistance to wheat loose smut and 
caries. 

Bub&k, F., & Sydow, H[ans] 

Einige neue Pilze. (Some new fungi.) Ann. Myeol. 31 : 7 - 12 , 
1915 . 
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Burt, E[dward] A[iigiis] 

Some hymenomycetous Fungi from South America. Bull. Torr. 
Bot. Club. 571-572, 1902. 


Odontiia sacchari and O. saccharicola, new species on sugar cane. 
Ann. Missouri Bot. Gard. 4(3) : 233-236, 1917. 

■N 

Descriptions of these two new species. 


Corticiums causing Pelicularia disease of the coffee plant, Hy- 
pochnose of Pomaceous fruits and Rhyzoctonia diseases. Ann. 
Missouri Bot. Gard. 5 : 119-132, 1918. 

Busck, August 

Report on the investigations of diseased coconut palms in Cuba, 
U.S.D.A. Br. Ent. n.s. BuU. 38:20-23, 1902. 

Byars, L[uther] P [arris] 

Notes on the citrus-root nematodes, Tylenchus semi-penetrans. 
Phytopathology 11(2): 90-94, 1921. 

Cabrera, Cesar 

Informe preliminar sobre una enfermedad nueva comprobada en 
ios Citrus de Bella Vista (Corrientes) (Preliminary report on 
a new disease of citrus at Bella Vista (Corrientes). Argen- 
tina, Bol. Mins. Agric. 34(3-4) : 375-380, 1933. 

Report on an outbreak of anthracnosis of the citrus {CoUetotnchxim 
gloeosporioides Penz.) 

Cafvalle D’ Almeida, J. E. 

El “mildiu” del cacao en las islas de St. Thomas y Principe. 
Bull. Otic. Soc. Agric. Cuba. 17(3) ; 213-216, 1914. 

Calderiui, G. 

Estudio sobre las enfermedades de la papa. (Studies on potato 
disea.ses.) Rev. Nac. Agr. Soc. Agr. (Colombia) 26:670- 
676, 1935. 

Calvino, M[ario] 

Informe de los anos 1918, 1919 y 1920 de la Estacion Experimen- 
tal Agronomica Santiago de las Vegas, Cuba. (Anual Report 
for the years 1918, 1919, 1920 of the Agricultural Experiment 
Station, Cuba) p. 547-550, 1920. 


Doce Puutos Relaciouados con el mosaico de la cana de azucar 
y el modo de combatirlo. (Twelve Points related to sugar- 
cane mosaic disease and methods to control it.) Rev. Agric. 
Com. & Trab. Cuba 6(12) ; 6-7, 1924. 
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Nuevas orientaeiones en la selecci6n de cana para semilla. (New 
orientations in sugar-cane seed selection.) Rev. Agric. Com. 
& Trab. Cuba, 5(12): 8-10, 1924. 

Camacho, C. 

La agricultura de Tacna (Agriculture in the province of Tacna) 
(Chile) 27 p., 1923. 

Eeports gummosia on Citrus. 


Os aduboa verdos e as safras de cobertura na ciiltura cafeeira. 
I, Importancia e afeitos. D. N. C. Rev. Dep. Nac. Cafe, (Rio 
de Janeiro) 6:807-811, 1935. 


(Co. 290 cane at Campos, Brazil. Observations on cane culture 
in Brazil.) Brasil Assuc. 6(3) : 127-138, 335-341, 1935. 
(Facts About Sugar (Abstract) 30(8) : 304-305, 1935.) 

Eecord of observations on sugar-cane variety resistance to mosaic 


Sugar cane diseases in Brazil. Brasil Assuc. 7(4) 1 209-213, 
1936. (Facts About Sugar (Abstract) 31(12): 471, 1936.) 

According to the author the major sugar-cane diseases in Brazil 
are gummosis {Bacterium vasctilamm), mosaic, Serch and red stripe 
{Bad. ruhrilineans) . Account is given aa to varietal resi^^tance and 
behavior. 


Sugar-cane diseases in Brazil II, Brasil Assuc. 7(5) : 289-290, 
1936. (Facts About Sugar (Abstract) 31(11): 427, 1936.) 

Continuation of proceeding paper. The mlncnr Ewgar-cane diseases 
are given. 

Oaminha Filho, Adriao 

Relatorio de mez de setembro de 1925, do auxiliar de inspector 
agricola de defesa do cafe-na zona de Matta. (R^ort for the 
month of September 1925, of the assistant agricultural in- 
spector for the defence of coifee in the zone of Matta. Bol. 
Minist. Agr. Ind. & Comm. Rio de Janeiro 16: 125-127, 1926. 

Campbell, Leo 

Some species of Plasmopara on composites from Guatemala, 
Mycolo^ia 24:330-333, 1932. 

Campos, F. 0. . 

El edneer del cacao (Cacao canter). Ecv. Agric. 16:53-55, 
1920. 

Campos Npvaes, Jos4 De ^ 

A cura de gomose dar LaranjfAras Phjfthiaeystis citropkxrrcL (The 
cure of orange gummosis {Pyihiacy&tis eitrophora) BoL A^o. 
Sao Paulo, Ser. 29a, (11-12) : 684r-6S9, 1928. 

Popular. 
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Quadro synoptico e practico da phytopathologia brasileira. 
(Synoptic and practical tabic of Brazilian phytopathology.) 
Characas e Quintaes 36 : 425-432, 1927 ; 40 : 282-288, 1929. 

Camunas Manuel 

Report of the Commissioner of Agriculture and Labor. 19th. 
Ann. Rpt. Govt. Pto. Rico to Secretary of War, Washing- 
ton, D. C. Appendix IX, pp. 685-707, 1919. (Rev. Appl. 
Ent. .ser A, 9:332, 1919.) 

.V recor<l of tho oopurrcnoe of mosaic of .sugar cane in Puerto Rico. 

Canu, G. 

Despues del oidium. (After the Owlmm.) Bol. Soc. Nac. Agrie. 
Chile. 63:319-321,1931. 

Carvalho, J. N. de 

0 cafeiro e suas pragas na Parahyba. (The coffee tree and its 
pests in Parahyba.) Agron. Ann. Soc. Brasil. Agron. 1:99- 
118, 1930. 

The two jirincipal diseases of coffee in Parahyba, Brazil, are caused 
by the fungi Cercospora coffeicola and Rosellinia necatrix. The au- 
thor describes both diseases and the organisms. 

Cardin, Patricio 

Informe del Depto. de Path. Vegetal y Entomologia. Cuba Ext. 
Expt. Agron. Santiago de las Vegas. Inf. Ann. 1909-14: 
110-111, 1915. 

Carleton, M[ark] A[lfred] 

Note on the Fusarium wilt disease of bananas. Science, N. S. 
56(1458) : 663-664, 1922. 

Refers to a paper by E. Gaumamm '*Over een bactericelee vatbun- 
dclziekte der bananen in Nederlandsch, Indie, Meded. V. H. Instituut 
V. Plantenziekten, N'o. 48, Dept. N. Landbouw, Nijverheid en Handel, 
pp. 135, 1921, in which an effort is made to discredit the work of 
Brandes (Phyto. 8(9) ; 339-389, 1919. 

Carleton gives the results of studies confirming the work of Brandes. 

Carrera, Cesar 

Informe de las observaciones y experimentaciones efectuadas so- 
bre una nueva enfermedad aparecida en los Citrus de Bella 
Vista (Corrientes). (Report on the observations and experi- 
ments carried out on a new Citrus disease that has developed 
at Bella Vista (Corriente) Bol. Minist. Agric. Buenos Aires, 
37(1-4) : 15-36, 1935. 

After inoculation studies with three species of Fusarium (F. oxy- 
sporum var. aurantiaoum, F, solani var. Martini and F. solani) with 
negative results, the author concludes that the primary factors are 
nutritional and physiological. Control measures are given. 
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Fusarmm de la Republica Argentina. Estudio y clasificaci6n 
de algunas especies. {Fusarium in the Argentine Republic. 
A study and classification of certain species.) Physis, Buenos 
Aires, 12(41) : 43-47, 1936. 

An annotated list of several species of Fusarium occurring in Ar- 
gentina. 

Catoni, Luis A[ntonio] 

Una enfermedad del cocotero <iue no queremos en Puerto Rico. 
(A coconut palm disease which we do not want in Puerto 
Rico.) Puerto Rico, Ins. Expt. Sta. Circ. 43, 7 p., 1921. 

Cengiar-Sambo, M. 

Licheni della terra del Fuoco recolth da G. B. De Gasperi^nel 
1913. (Lichens from Tierra del Fuego collected by G. B. De 
Gasperi in 1913.) Bull. Soc. Bot. Stal. 1926 (%) : 81-92, 1926. 

Chardon. C[arlos] E[ugenio] 

A list of Pyrenomycetes of Puerto Rico collected by H. H. 
Whetzel and E. W. Olive. Mycologia 12:316-321, 1920. 


. A contribution to our knowledge of the Pyrenomycetes of Puerto 
Rico. Mycologia 13(6) : 279-300, 1921. 


Un nuevo ^'smut^^ de Puerto Rico. (A new smut from Puerto 
Rico.) Rev. Agric. Puerto Rico. 6(4): 21-23, 1921. 


Resumen de la literatura sobre el origen de las enfermedades 
del ‘‘mosaico’^ en las plantas. (Review of the literature about 
the origin of ‘'mosaic’’ disease of plants.) Rev. Agric* 
Puerto Rico 9(4) : 13-22, 1922. 

A review of the literature and list of publications. 

& Veve R[afael] A. 

Sobre la transmision del matizado de la cana por medio de in- 
sectos. (About the transmission of sugar cane mosaic by 
means of insects.) Memoire Asso’n. Sugar Tech. Puerto Rico 
1(1) : 9-12, 1922. (Rev. Agric. Puerto Rico 9(2) : 9-20, 1922. 

Pacts About Sugar 16(4) : 281-284, 1922. Louisiana Planter 
& Sugar Manuf. 69(19) : 323-324, 1922.) 

Gives the results of experiments which proved that Aphis maidis i» 
a carrier. 

■Informe anual del Patologo Especial para el Ano fiscal 1921-22. 
(Annual Report of the Special Pathologist for the fiscal year 
1921-22.) Ins, Expt. Sta. Puerto Rico, Ann, Rpt. 1921-22: 
67-74, 1922. 
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La transmision del mosaico. (Mosaic Transmission.) Sugar 
26:477-478, 1924. 


Mosaic investigations at Central Cambalache. (Preliminary Re- 
port.) Journ. Dept. Agric. Puerto Rico 8(2): 27-39, 1924. 
(Int. Sugar Journ. 27(324) : 649-651, 1925. Rev. Appl. 
Mycol. 4:505-506, 1924. Rev. Agric. Puerto Rico. 13:205- 
218, 1924. Facts About Sugar 19:569, 1924.) 

& Veve R[afael] A. 

The transmission of sugar-cane mosaic by Aphis maidis under 
field conditions in Puerto Rico. Phytopathology 13(1): 24- 
29, 1923. (Rev. Appl. Mycol. 2:390-391, 1923. Rev. Appl. 
Ent. ser. A. 12(2): 40, 1924. Rev. Agric. Com. & Trab. 
(Cuba) 7(2) : 37-41, 1924.) 

This paper gives the results of experiments which demonstrate 
that tho disease is carried by Aphis maidis. Also some grass hosts of 
the disease. 


Ija relacion de ciertas yerbas con el matizado de la cana de azu- 
car. (Relation of certain weeds with sugar-cane mosaic.) 
Rev. Agric. Puerto Rico. 12(5) : 305-314, 1924. (Rev. Appl. 
Ent. ser. A. 12(2) :40, 1924. Rev. Agric. Com. & Trab. Cuba, 
7(2): 37-41, 1924. 

A study of the di.sease with special reference to Aphis maidis and 
certain grass hosts. 


Mosaico o matizado de la cana de azucar. (Mosaic or Mottling 
of Sugar Cane.) Rev. Agric. Puerto Rico. 14(3) : 188-197, 
1925. (Rev. Appl. Mycol. 4:635, 1925.) 

Notes of a conference delivered in Cuba. 


Observaciones sobre las enfermedades del cafe. (Observations 
on coffee diseases.) Inf. Esc. Sup. Agric. Med. Vet. Medellin. 
(Colombia) p., 43-52, 1926. 


La gomosis, una epidemia grave de la cana en Antioquia. Qo- 
bierno Departamental de Antioquia (Colegio de Agricultura y 
Veterinaria. Colombia. Circ. 1, 22 p., 1926. 

The author gives a brief popular review of the history, symptoms, 
methods of transmission of the disease. Also a discussion of resistant 
and susceptible varieties. 
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, & Toro, Rafael A[ndr6s] 

Plant diseases notes from the Central Andes. Phytopathology 
17:147-153, 1927. 

Account of the observations made by the authors during a trip to 
that region. 


La Revolucion de las variedades de cana en Puerto Rico. (The 
Varietal Revolution of Sugar Cane in Puerto Rico.) Rev. 
Agric. Puerto Rico 18(3) : 117-127; 1927. (Rev. Appl. Mycol. 
6:581,1927; Planter & Sugar Mfg. 78(22) : 429-430; (23): 
451-453, 460, 1927. Journ. Dept. Agric. Puerto Rico. 11 
(1_4) :9_14, 1927.) 

This paper includes a discussion of the relation of mosaic to the 
varietal revolution of sugar cane in Puerto Rico. 


The Agricultural Revolution in Puerto Rico. Pacts About 
Sugar 22:894-897. 1927. 


Observacioncs sobre las enfermedades de cafe en Colombia. (Ob- 
servations on the coffee diseases in Colombia.) Rev. Agr. 
Puerto Rico 13(1) : 5-9, 29, 1927. 

Taken from the report rendered by the author to the Governor of 
the State of Antioqula (Colombia) on the reorganization of the '^Es- 
cuela Superior de Agricultura y Medicina Veterinaria’^ The author 
gives his observations on coffee diseases in Colombia and gives brief 
description of those observed. 


New or interesting tropical American Dothideales I. Mycologia 
19(6): 295-301, 1927. 


Contribucion al estudio de la flora micologica de Colombia. 
(Contribution to the study of the mycological flora of Colom- 
bia.) Bol. Real Soc. Espanola Hist. Nat. 28:111-124, 1928. 


New or interesting tropical American Dothideales II. Journ. 
Dept. Agric. Puerto Rico 13(1) : 6-17, 1929. 

, & Toro, Rafael A[ndr6s] 

Mycological exploration of Colombia. Journ. Dept. Agric. 
Puerto Rico. 14(4) : 195-369, 1930. 

, & 

Exploraciones micoldgicas en Venezuela. (Mycological explora- 
tion in Venezuela.) Bol. Soc. Venezolana Cienc. Nat. 8:281- 
294, 1932. 
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New or interesting tropical American Dothideales III. Jonrn. 
Dept. Agric. Puerto Rico 16(2) : 167-192, 1932. 


Life Zones in the Andes of Venezuela. Bull. Pan-American 
Union 67:620-633, 1933. 

, & Toro Rafael A[ndres] 

Myeological explorations of Venezuela. Men. Univ. Puerto 
Rico. Phy & Biol. ser. B. 2, 353 p., 1934. 

Charlan, F. 

La.s viruelas y rollas del tabaco on la Reptiblica Argentina. 
(Spots and rusts of tobacco in the Argentine Republic.) 
Mins. Agric. Cire. 397, 4 p., 1925. 

Charles. Vera K. 

The occurrence of Lasiodiplodia on cacao and mangoes. Journ. 
Mycol. 12(84): 145-146, 1906. 

Cheesman, E. E. 

Banana breeding at the Imperial College of Tropical Agri- 
culture. A progress report. Empire Marketing Bd. Publ. 
47, 35 p., 1931. 

A study of Fusarium cuhense, 

Christ, Hermann 

Piliceas brasilienses ... ab ... A. Goeldi & J. Huber lactae 
(Dresden, 1906). p. 190-194. (Iledwigia 46.) 

Ciferri, R[afael] & Gonz&lez Fragoso. B[omualdo] 

Parasitic and Saprophytic Fungi of the Dominican Republic. 
Bol. K. Soc. JSsp. Hist. Nat., 26(8) : 356-368, 1925. 

, & 

Iconografia de bongos parasites y saprofitos de la Republica 
Dominicana. Series 1-6 (Collected pictures of parasitic and 
saprophytic fungi of the Dominican Republic, Series 1-6) 
Public. Estac. Agron. de Moca. Repiiblica Dominicana, Ser. 
B., Bot. 9:3-5, 1926. 


Informe de patologia vegetal y entomologia agricola. (Report 
on plant pathology and Agricultural entomology.) Primer 
Informe Anual de la Estacion Agron. y Col. de Agric. de 
Haina, Rep. Dominicana. I. de abril 31 de diciembre 1925; 
p. 27-36, 1928. 

Sevetal diaeaaes and causal organisms are listed. 
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& Gonzdles Fragoso, B[onitialdo] 

Hongos parfisitos y sapr6fitos de la Reptiblica Dom'inicana (4 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic, 4th Series.) Bol. R. Soc. Esp. Hist. Nat. 26(3) : 
192-202, 1926. 

. * 

Hongos parasilos y sapr6fitos de la Republica Dominicana (5 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic, (5th series). Bol. R. Soc. Esp. Hist. Nat. 26(4): 
248-258, 1926. 

, * 

Hongos parasites y sapr6fitos de la Republica Dominicana (7 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic. (7th series). Bol. R. Soc. Esp. Hist. Nat. 26(6): 
470-480, 1926. 

& 

Hongos parasites y saprofitos de la Republica Dominicana, 8 
Serie. (Parasitic and saprophytic fungi of the Dominican 
Republic. 8th series.) Bol. R. Soc. Esp. Hist. Nat. 26(10) ; 
491-499, 1926. 


Segundo Inform. Ann. Estac. Nac. Agron. Moca. Rep. Domini- 
eana. (Report on Phytopathology. Principal disease of cul- 
tivated plants observed during the year 1926.) 1928:27-44, 

1927. 

Contains a list of principal plant diseases. 

* 

Hongos parasites y saprofitos de la Republica Dominicana (9 
serie). Parasitic and saproph 3 i;ic fungi of the Dominican 
Republic, (9tli Series). Bol. R. Soc. Esp. Hist. Nat. 27(2): 
68-91, Ibid (10 Serie) ibid (4): 165-177, 1927. 


Studies fiber kapa. I. Untersuchungen fiber den muffigen Ge- 
rucluler kapabolinen. (Studies on cacao, I. Investigations 
on the musty odor of cacao beans.) Centrabl. ffir Bakt. Ab. 
II. 71(1-7) : 80-93, 1927. 

These studies were made in the Dominican Bepublle. Mentions 
several fungi on the cacao bean. 

& Gonzalez Fragoso, B[oiniialdo] 

Hongos parisitos y saprofitos de la Republica Dominicana (11 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic. (11th series). Bol. R. Soc. Esp. Hist. Nat. 27(6) : 
267-280, 1927. 


Matal mycological et phytopathological. Serie II, No. 1-15. 
(Mycological and phytopathological notes series IL Nos. 1-16.) 
Rev. Patol. Veg. 17(9-10) : 209-294, 1927. 
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& Oonz&lez Fragoso, R[oinualdo] 

Hongos pardsitos y ^profitos de la Republica Dominicana. ( 12 ) 
Serie). (Parasitic nad saprophytic fungi of the Dominican 
Republic. 12th Series. Bol. R. Soc. Esp. Hist. Nat. 27(7) ; 
323-334, 1927. 

Dominican Republic : a disease of the mulberry new to the com- 
munity. Internat. Bull. Plant Protect. 2(2): 18, 1928. 

A record of Pseudomonas {Bacterium) more on Morris sp. 

, & Oonzdlez Fragoso, R[oniualdo] 

Hongos parasitos y saprofitos de la Republica Dominicana (15 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic (15th Serie). Bol. R. Soc. Esp. Hist. Nat. 28(4): 
221-228, 1928. 


Preliminary observations on sugar cane Mycrorrkizae and their 
relationship to root diseases. Phytopathology 18(3) : 249-261, 
1928. 

These studies were made in the Dominican Republic. They refer 
to Pythium and Ithizoctonia. 

& Gonzalez Fragoso, Il[oinualdo] 

Hongos parasitos y saprofitos de la Republica Dominiana. 
(Parasitic and saprofitic fungi from the Dominican Republic.) 
Bol. Real Soc. Esp. Hist. Nat. 28:131-144, 1928. 


Quart a contribuzione alio studio degli Ustilaginales. (Fourth 
contribution to the study of the Ustilaginales.) Ann. Mycol. 
26(V2) :l-68, 192S. 


Osservazioni sulla specializzazione dell ^^AUmgo ipomoeac-pan- 
duratar/^ (Schw.) Sw. (Observation on the specialization of 
Alhuqo ipotuocae-pavdtiratae (Schw.) Sw.) Nuevo Giom. 
Bol. Stal. 36.(1) : 112-133, 1928. 


Microflora Dominicensis, Lista de hongos hasta la fecha indi- 
cados en Santo Domingo (Microflora Dominicana. List of 
fungi reported up to this date in Santo Domingo.) Rep. 
Dominicana, Est. Agron. de Moca, Ser. B. Botanica. 14:5— 
260, 1929. 


Pliytopatliological survey of Santo Domingo. Journ. Dept. 
Agric. Puerto Rico, 14(1): 5-44, 1929. 

A list of 175 diseases on 53 cultivated plants. 


Informe general sobre la industria cacaotera de Santo Domingo. 
(General information on the cacao industry of Santo Do- 
mingo. Estac. Agron. de Moca. Ser. B-Bot. 16, 190 p., 1930. 
Notes on several parasitie fungi. 
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Mycoflora dominieensis exsiccata. Ann. Myeol. 29:283-299, 
1931. 

, & Bruner, S[tephen] 0[ole.] 

Cercospora bataticola n. sp. parasite of the sweet potato in Amer- 
ica. Phytopathology 21 : 93-96, 1931. 


Contribution to the classification of Torulopsidaceae. 1. — An 
american variety of the Torulopis minuta, Mycologia 23 : 140- 
146, 1931. 


Smuts collected in the Dominican Republic, by E. L. Ekman. 
T. Arkiv. fiir Rotanik Band 23A : 1-29, 1931. 

In addition to those of Santo Domingo mentioned also several 
species from Puerto Rico. 


Studies on cacao. Journ. Bept. Agric. Puerto Rico 15(3) :223- 
286, 1931. 

Contains a record of a large number of fungi found on fermenting 
cacao. 

& Herter, W. G. 

TJstilaginales TTruguayenses ; Itinera Herteriana IV. (Urugua- 
yan Ustilaginales ; Herter ’s iteneranv TV.) Bot. Arch., 34 
(344) : 527-540, 1932. 

A list of 35 species collected in Uruguay. 

, & 

Itinera Herteriana. I Report. Spec. Nov. 15 1 373-382, 1918. 
IT, 394-396, 1918. Ill, Bot. Contrabl. 2 Abt. 39:248-256, 
1922. IV, Ustilaginales Uruguavenses Bot. Arch. 34:527- 
540, 1932. 


Mycoflora Domingensis exsiccata. Ann. Mycol. 31 : 144-167, 
1933. 


Measuring the intensity of discoloration of sugar-cane leaves. 
Proc. Fourth Congr. Intern. Soc. Sugar-Cane Technologists, 
1932. (Pacts About Sugar (Abstract) 27(6): 260, 1932.) 

The author describes his procedure and observations with the Mois 
nephelo-absortimeter while measuring the intensity of light through 
leaves of ^‘Cristalina'^ variety of sugar cane which is susceptible 
to mosaic. The infested leaves showed that the opacity is about 2 
per cent greater than that of healthy foliage and practically constant. 


Thickness of mottled and healthy sugar cane leav^es. Proo. 
• Fourth Intern. Congr. Soc. Sugar-Cane Technologist, 1932. 
(Facts About Sugar (Abstract) 27(6) :260, 1932.) 
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Based on 17,620 micrometic measurements with galvanometrie con- 
trol of the thickness of mottled and healthy leaves of sugar-cane 
varieties susceptible to mosaic. Ho observed that the diseased leaves 
are slightly thicker than the healthy ones. 


La distribuzione e la nomenelarura dei carboni della canna de 
zucchero e delle specie affini. (The distribution and nomen- 
clature of the smuts of sugar cane and allied species.) Boll. 
Studi ee Informaz. R. Giard di Polermo, 13, 7 pp,, 1933. 

He believes that Vstilago gcitaminea which has been reported from 
North America, Trinidad, British Guiana and Brazil does not occur 
in those countries. 


Le malattie della Manioca (Manihot esculenia Crantz) in Santo 
Domingo. I. Notizie Bull’ ambiente in cui si effecttiiaro gli 
Studi. II. La malattia delle macchie fogliari circolari {Hel- 
minth osporktni liisjxmiolae, Cif. (The disease of Cassava 
{Manihot esculenia Craniz) in Santo Domingo. I. Notes on 
the environmental conditions in which the investigations were 
conducted. II. The circular leaf spot disease {Hehnintho- 
sporium hispaniolae Cif.j Boll. R. Staz. Pat. Veg., N. S., 
13(2) : 227-240 & 241-308, 1933. 

, & Parodi. E. 

Descrizione del fungo che cause la ‘^moniliasi’^ del cacao. (A 
description of the fungus causing ‘‘moniliasi” of cacao.) 
Phytopath. Zeitschr.. 6(5) : 539-542, 1933. 

A paper based on material sent from Colombia. 


Sulla posizione sistematica dell’ Aegeritha dutkiei, fungo delP 
‘‘ambrosia” deitermitai. (On the systematic position of Aege- 
ritha duthiei, the fungus of the “Ambrosia” of termites nests.) 
Atti. Inst. Bqt. Univ. Pavia 4(6) : 229-246, 1935. 

The author gives a Latin diagnose of the genus and transfers Aege- 
ritha duthiei to Termintosphaeria dutheiei n. comb. This is the fun- 
gus found in the nest of the termite Nasutitermes morio in the Domi- 
nican Republic. 

Clements, F[ederic] E[dward] & Shear, C[omelius]. L[ott] 

Genera of fungi. New York, 496 p., 1931. 

Clerot, L. P. 

Molestias do cafeiro. Agentes physicos desfavoraveis. (Coffee 
plagues. Physical unfavorable agents.) Rev. Inst. Caf6 S. 
Paulo, Brasil 6(62) : 44, 1931. 

The author discusses briefly the effects on the coffee trees of cold, 
heat, moisture, wounds, fungous diseases Hemileia vastatrix B. & Br. 
and Ceroospora ooffeicola Berk. 
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Olinton, 0[e(7rge] ]P[erkins] 

Ustilaginales. North Amer. Flora 7 : 1-82, 1906. 

Cobb, N[athan] A[ugustii8] 

Citrus-root nematode. Journ. Agric. Res. 2(3) : 217-230, 1914. 


Tylenchns simiUs, the cause of a root disease of sugar cane and 
banana. Journ. Agric. Res. 4(6) : 561-568, 1915. 


A new parasite nematode found infesting cotton and potatoes. 
Journ. Agric. Res. 11(1) : 27-33, 1917. 


A newly discovery nematode, Aphelenchua cocophilus n. sp., 
conected with a serious disease of the coconut palm. West 
Indian Bull. (Barbados) 17(4) : 203-210, 1917. 

A description of the species and suggestions for control. 


A new nematode Tylenchiis musicola, n. sp. said to cause a serious 
affection of the blug goe banana in Grenada, British West 
Indies. West Indian Bull., 17 : 179-182, 1918. 

A description of tlie organism and related species. 


A newly discovered nematode (Aphelenchus cocophilus n. sp.) 
conected wdth a serious disease of the coconut palm. West 
Indian Bull. 17(4) : 203-210, 1919. 

A description of this species which was found in the West Indies. 


A newly discovered nematode, Tylenchus mahogani n. sp. con- 
nected with a disease of the mahogany tree. Journ. Parasit., 
6(4) : 188-191, 1920. 


Two tree-infesting nemas of the genus Tylenchus. Ann. Zool. 
Aplic., (Santiago, Chile.) 9:27-35. 1922. 


Two new instruments for biologists. Proc. Linn. Soc. N. South 
Wales. 6:157-167. 1922. 


Nematodes inhabiting trees. Journ. Wash. Acad. Sci. 13:111, 
1923. 


The coconut industry, its economic importance and a serious dis- 
ease of the coconut caused by a nematode. Journ. Wash. Acad. 
Sci., 13:189, 1923. 

Cockerell, T[edore] D[ru] A[ison] 

Additions to the fauna and flora of Jamaica. Journal Inst. 
Jamaica 1:32, 1891. 


The sugar-cane fungus. Mus. Inst. Jamaica Notes No. 8 : 1, 1892. 
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The new coffee disease. Mus. Inst. Jamaica. Notes No. 27 : 1, 
1892. 

Beport about a new disease of coffee caused by a fungus which 
attacks the leaves. 

Coker, W[illiajn] C[hainbers] 

The Clavarias of the United States and Canada. 209 p. Chapel 
Hill, 1923. 

, & Couch, J. N. 

The Gasteromyeetes of the Eastern United States and Canada 
201 p., Chapel Hill, 1928. 

Collens, A. E. 

New fungus diseases. Bull. Dept, of Agric. Trinidad, n. s. 61: 
33-40, 1909. 

Refers to J^hitypa crumpe-ns Massee on fallen cacao tree. Also to 
Diplodia cacaoicolaj and I), maydis. Also Nectaria theohromae on 
exposed roots of Gliricidia maculala (Nicaraguan cacao shade) and 
on stems of mangoes and avocado pears. This is followed by a tab- 
ulation listing insects and fungi with brief descriptions and treat- 
ments. 

Collins, F[rank] S[hipley] 

Myxophyceae ; in Britton N. L. The Bahama Flora p. 618- 
626, 1920. 

Colon, £[dmundo] D[imas] 

La enfermedad de las rayas amarillas. (Yellow stripe diseases.) 
Puerto Rieo Ins. Kxp. Sta. Circ. 14:3-6, 1918. 

Popular account of this disease new to Puerto Rico. 

Yellow stripe of sugar cane. Porto Kico Ins. Expt. Sta. Rpt. 
1918-19:66-68. 1919. 


The absorption spectrum of the chlorophyll in yellow striped 
sugar cane. .lourn. Dept. Agric. Puerto Rico. 3(4): 43-^3, 
19i9. 


La enfermedad de las rayas amarillas. (Yellow stripe disease.) 
Sugar 21 : 52, 1919. 

A brief popular cliscussioa. 


Trabajos de investigacion durante el ano Fiscal 1919-20. (Re- 
search work during Fiscal year 1919-20.) Rev. Agric. Puerto 
Rico 6(3) : 7-14, 1921. 

A review of work done at the Insular Experiment Station of 
Puerto Bieo. 
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Chemical changes in yellow striped sugar cane. Puerto Rico 
Ins. Expt. Sta. Ann. Rpt. 1920 - 21 : 1^19, 1921. 

Cook, Melville T[hiirston] 

Informe del Departamento de patologia vegetal. (Report of the 
Department of plant pathology.) pp. 147-207. En Primer 
Informe Anual de la Estaeion Agronomica de Cuba. 1904- 
05. 1906. 

This is a report of the diseases of plants and the insect pest for 
the year 1904-1905. It contains records and descriptions of insects 
and diseases, citrus and some other fruits, corn, cotton, cowpea, 
sugar cane, pea nuts, ornamentals and other plants. '• 


Teratologia de la pina. (Teratology of the pineapple.) En 
Primer Informe Anual de Estaeion Central Agron6mi(ia de 
Cuba. 1904r-1906: 243-246. 1906. 

Descriptions and illustrations. 


Algunas agallas de Cuba produeidas por insectos. (Some Cuban 
galls produced by insects.) En Primer Informe Anual de la 
Estaeion Central Agronomiea de Cuba. 1904-1905 : 247-252. 
1906. 

Descriptions of fifteen new species. 

, & Home, W[illiam] T[itus] 

Insects and diseases of tobacco. — Insectos y enfermedades del 
tabaco. Estaeion Central Agronomiea de Cuba, Bull. 1, 23 
p., 1905. 

Descriptions and methods of control. 


Coffee leaf miner and other coffee pests. — El minero de las ho- 
jas y otras plagas del cafeto. Estaeion Central Agronomiea 
de Cuba, Bull. 3, 22 p., 1905. 

Descriptions and methods of control. 


Insects and diseases of corn, sugar cane and similar plants. — 
Insectos y enfermedades del maiz, cana de azucar y plantas 
similares. Estaeion Central Agronomiea de Cuba, Bull. 7 , 
16 p,. 1907. 

Descriptions and methods of control. 


Insects and diseases of orange. — Insectos y enfermedades de la 
naranja. Estaeion Central Agronomiea de Cuba. Bull. 9 , 
1-40 p., 1908. 

Descriptions and methpds of control. 


Insects and diseases of vegetables. — Insectos y las enfermeda- 
des de las hortalizas. Estaeion Central Agron6mica de Cuba. 
BuU. 12 , 28 p., 1908. 

Descriptions and methods of control. 
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Diseases of tropical plants. Macmillan, London. 317 p., 1913. 
1913. 

A manual. 


The status of plant pathology in Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 7(3): 3-14, 1923. 


Estudio sobre la causa del matizado. (Studies on the cause of 
mottling.) Rev. Agric. Puerto Rico. 13(6) : 373-376, 1924. 
(Rev. Appl. Mycol. 4:378, 1924.) 

A discussion of virus diseases with special reference to sugar cane 
mosaic. 


The search for the cause of mosaic. Pacts About Sugar 19(24) : 
570-571, 1924. 

A popular paper. 


Annual Re])ort of the Division of Plant Pathology and Botany 
for the Fiscal year 1923-24. Puerto Rico. Ins. Expt. Sta. 
Ann. Rpt. 1923-24:78-87. 1924, 


Sugar-cane leaf spot in Puerto Rico. Journ. Dept. Agric. Puerto 
Rico 8(2) : 55-57. 1924. 


El pasado y el futuro de la patologia vegetal. (The past and 
future of plant pathology.) Rev. Agric. Puerto Rico, 11: 
33-39, 47-52, 1923. 

Popular. 


Helminihosporium leaf spot of sugar cane in Puerto Rico. (Pre- 
liminary paper.) Journ. Dept. Agric. Puerto Rico 8(4) : 5- 
10, 1924. 


Coconut fall (Preliminary paper). Journ. Dept. Agric. Puerto 
Rico. 8(4) : 12-14, 1924. 

A disease of the nuts and leaves due to Thielaviopsis paradoxa. 


Bacterial wilt of cosmos (Preliminary paper). Journ. Dept. 
Agric. Puerto Rico 8(4): 14, 1924. 

Name of organism not determined. 


A bacterial wilt of eggplant. (Preliminary paper.) Joum. 
Dept. Agric. (Puerto Rico. 8(4) :15, 1924. 

Organism not determined but proved later to be B. solonaoeancm. 
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, & Dozier Herbert, L[awrence] 

Spraying citrus fruits in Puerto Rico. Puerto Rico Ins. Expt, 
Sta. Circ. 88, 23 p., 1925. 

Popular. 


Selecci6n de semilla de caiia. (Sugar*cane seed selection.) Rev. 
Agric. Puerto Rico 14(2) : 151-153, 1925. 

Popular. 


Enfermedades de la mancha de la hoja de la cana de azucar. 
(Leaf -spot diseases of sugar cane.) Rev. Agric. Puerto Rico 
14(3): 185-187, 1925. 

Popular. 


Enfermedades de la raiz de la cana de azucar. (Sugar-cane root 
diseases.) Rev. Agric. Puerto Rico. 14(4) : 245-246, 1925. 
Popular. 


Peligros de la importacion de plantas exoticas. (The dangers of 
importing exotic plants.) Rev. Agric. Puerto Rico. 14(5) : 
315-318, 1925. 

Popular. 


El salcocho en los semilleros de tabaco. (Damping-off in 
tobacco seed beds.) Rev. Agric. Puerto Rico. 15(4): 187- 
188, 1925. 

Refers to Phytopthora nicotianae. 


Esterilizacion de terrenos para semilleros. (Soil sterilization of 
seed beds.) Rev. Agric. Puerto Rico 15(5) : 239-240, 1925. 

Popular. 


Leaf spot disease of sugar cane. Pacts About Sugar. 20(10) : 
234, 1925. 

Popular. 


Relationship of cane variety to diseases. Journ. Dept. Agric. 
Puerto Rico. 9(4) : 277-281, 1925. 

A discussion of the control of diseases by the use of resistant va- 
rieties. 


Enfermedades de las hojas de tabaco. (Leaf diseases of to- 
bacco.) Rev. Agric. Puerto Rico. 16(6): 282, 1925. 

Popular. Refers to Cercospora nicotianae. 
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Chlorosis de la pina. (Pine apple chlorosis.) Rev. Agrie. 
Puerto Rico. 15(6) : 296-297, 1925. 

Popular. 


Enfermedades del algodon en Puerto Rico. (Cotton diseases in 
Puerto Rico.) Rev. Agric. Puerto Rico. 16(6) : 300-301, 
1925. 

Popular. 


Present knowledge of mosaic disease. Journ. Dept. Agric. 
Puerto Rico. 8(2) : 50-54, 1925. (Tnt. Sugar Journ. 27 
(324) : 647-648, 1925. 

Popular. 


Studies on the evtology of sugar-cane mosaic. Phytopathology 
(Abstract) 16(1) : 45, 1925. 


Esierilizacion de terreno para semilleros. (Soil sterilization of 
seed-beds.) Rev. Agric. Puerto Rico. 15(5) : 239-240, 1925. 
1925. 

Popular. 


El dominio del matizado de la cana de aziiear. (The control of 
sugar-cane mosaic.) Rev. Agric. Puerto Rico. 14(1): 7-9, 
1925. (Pacts About Sugar 20(30) : 67-68, 1925. Rev. Agric. 
Com. & Trab. Cuba 23:23-24, 1925.) 

A popular discussion of the disease in Puerto Rico. 


Histology and cytology of sugar-cane mosaic. Journ. Dept. Agr.. 
Puerto Rico, 9(1) : 5-27, 1925. (Rev. Appl. Mycol. 6:387- 
388, 1925. Rev. Agric. Puerto Rico 16(6) : 291-293, 1925.) 

The author gives a review of the literature on this phase of the 
subject and the results of his own .studies. The chlorotic areas are 
slightly thinner than the green areas. The green areas are the same 
as a healthy leaf of the same age. The intracellular bodies are pres- 
ent but difficult to find. Chloroplasts are smaller and fewer in chlo- 
rotic than in healthy cells. 


Sugar production and cane diseases. Pacts About Sugar 29 
(45) : 1068-1069. 1925. (Rev. Appl. Mycol. 6:187, 1925. 
Rev. Agric. Puerto Rico. 16(6) : 273-276, 1925.) 

Popular. 


El mosaico de la cana de azucar en Puerto Rico. (Sugar-cane 
mosaic in Puerto Rico.) Rev. Agric. Puerto Rico. 17(5): 
6-13. 1926. (Pacts About Sugar 22(9) : 203, 1927. Rev. Appl. 
Mycol. 6:318-319, 1926.) 

Popular. 
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Photo-synthesis of the sugar-cane plant. Journ. Dept. Agrie. 

Puerto Kico. 10(3-4) : 239-242, 1926. (Rev. Appl. Mycol. 

7:198, 1926.) 

The author reviews the literature on this phase of the subject and 
makes comparative studies of sugar-cane mosaic with his previous 
studies on peach yellow and little peach. In the case of sugar cane 
the chlorotic areas do loss photosynthetic work than the green areas 
but the translocation of carbohydrates is normal. In the case of 
peach yellows and little peach the translocation of carbohydrates is 
almost or completely inhibited. 


Eeport of the Division of Botany and Plant Pathology. Puerto 
Rico Ins. Expt. Sta. Ann. Rpt. 1924-25 : 98-107, 1926. 


Epiphytic orchids a serious pest on citrus trees, Journ. Dept. 
Agric. Puerto Rico. 10(2): 5-9, 1926. 

lonopsis utricvlarioides and Leochilus Idhiatus killed large branches 
on trees. 


The eye-spot disease of sugar cane. Journ. Dept. Agric. Puerto 
Rico 10(3-4) : 207-227, 1926. 

The history, distribution and symptoms of the disease and the 
organism {Helminthosporitm saochari) with the results of laboratory 
and held studies. 


Informe de la Estacion Experimental Insular, Puerto Rico, 
1925-1926. (Annual Report of the Insular Experiment Sta- 
tion, Puerto Rico, 1925-26.) In the Director's Report, p. 
44-46, 1927. 


Experiencias con la gomosis de la cana de azucar. (Experiments 
on the gumming disease of sugar cane.) Rev. de Agric. 
Puerto Rico. 18(5) : 281, 1927. 

Popular. 


Sugar cane gummosis. Ref. Book Sugar Indus, of the World. 
6(6): 72-73, 1928. 

Popular. 


The effect of mosaic on the content of plant cell. Journ. Dept. 

Agric. Puerto Rico. 10(3—4) : 229—238, 1926. (Rev. Appl. 

Mycol. 7:197-198, 1928.) 

The author gives a review of the literature and the results of his 
own studies. The chlorotic areas are indistinct in the very young 
leaves. Th^ become distinct with exposure to light. Later the chlo- 
rotic areas tend to become green. The chloroplasts are smaller and 
fewer in number than in the green areas, but increase in size and 
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number with age. The chlorotic areas increase in size as a result 
of cell growths and cell division and by the encroachment of the 
virus on the surrounding cells. The nuclei are usually enlarged and 
deformed. 


Some effects of mosaic on the contents of the cells. Phyto- 
pathology (Abstract) 17(1): 57, 1927. 


Report of the Division of Botany and Plant Pathology. Puerto 
Puerto Rico Ins. Expt. Sta. Ann. Rpt. 1927-28 : 24r-25, 59-66, 
1929. 


The gummosis of sugar cane (first paper.) Journ. Dept. Agric. 
Puerto Rico, 12(3) : 143-177, 1928. 

The author gives a discussion of the history, geographical distribu- 
tion, origin, spread, symptoms, causal organism, the results of field 
tests, and inoculation experiments to determine resistance and sus- 
ceptibility of varieties. 


Annual Report of the Insular Experiment Station, Puerto Rico, 
1926-27. In the Director’s Rept. p. 29, 34, 37, 1929. 


The eve spot disease of sugar cane (Helminthosporium sacchaH), 
Plak. & Sugar Mafg. 83:101-102, 1929. 


The dry top rot of sugar cane. Ref. Book. Sugar Ind. World. 
7:32, 1929. 

Popular. 


Tres enfermedades de la cana de azucar encontradas reciente- 
merite en Puerto Rico. (Three diseases of sugar cane recently 
found in Puerto Rico.) Rev. Agr. Puerto Rico. 22(7) : 
15-16, 39, 1929. 

A popular paper on pokkahbong (Fusarium moniliformet) brown 

stripe (Helminihosporium stenospilum) and red stripe {PhytomonoM 

rubilineans. 


Life history of Ligniera vascvlamm (Matz) Cook (Formerly 
known as Plasmodiophara vascuHrum) . Journ. Dept. Agric. 
Puerto Rico. 13(1): 19-29, 1929. 

A description of the disease. The author tramfen the speeiea 
from PUumodiophora to Ligniera. 


The gummosis of sugar cane (Second paper). Journ. Dept. 
Agric. Puerto Rico 13(2) : 73-76, 1929. 

Continuation of the first paper. 


The development of the spores of Plasmodiophora vascularum 
Phytopathology (Abstract) 19(1) : 91-92, 1929. 
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The effect of some mosaic diseases on the cell structure and the 
chloroplasts. Phytopathology (Abstract) 20(1) : 142, 1930. 

The effect of some mosaic diseases on cell structure and on the 
chloroplasts. Journ. Dept. Agric. Puerto Rico. 14(2) ; 69- 
101, 1930. 

The author gives a review of the literature and the result of his own 
studies which are a continuation of previous studies and in which he 
has used sugar cane, canna, tobacco, tomato and eowpea* The ehlo« 
rotic areas are thinner than the green areas. The active agent in- 
hibits the differentiation of the cell structure and of the chloro- 
plasts. The earlier the attack, the greater the inhibition. The ac- 
tive agent does not penetrate the various parts of the leaf equally. 
The result is the chlorotic areas and variations in cell differentia- 
tion. There is no reason to believe that structure and development 
of chloroplasts are modified by the virus. It is a true case of in- 
hibition. The development of cell structure is permanently checked 
but the chloroplasts of the chlorotic areas increase in size and 
number. 


La s'ituacion actual en enfermedades de la cana de azucar en 
Puerto Rico. (The present situation on sugar cane diseases in 
Puerto Rico.) Rev. Agric. Puerto Rico. 24(12) : 227-231, 
1930. 

Brief popular notes on disease of sugar cane in Puerto Rico with 
recommendations for their control. 


Gomosis de la cana P.O.J. 2878 en Puerto Rico. (Gummosis of 
P.O.J. 2878 cane in Puerto Rico.) Rev. Agric. Puerto Rico. 
24(3): 102, 1930. (Pact About Sugar, 26(C): 257, 1931.) 

A strain of Bacterium vascularum attacking the sugar cane variety 
P.O.J. 2878, which is considered immune. 


Report of the Division of Botany and Plant Pathology. Puerto 
Rico. In-,. Expt. Sta. Ann. Rpt. 1929-30:93-109, 1931. 


Undescribed symptoms of mosaic in Puerto Rico tobacco. Phyto- 
pathology (Abstract) 21(1): 117, 1931. 

A brief description. 


Distribucion geografica de las enfermedades de la cana de azucar 
(Geographical distribution of sugar-cane diseases). Rev. 
Agric. Puerto Rico 25(5) : 170-172, 1930. (Pacts About 
Sugar 26(1) : 24-26, 1931.) 

A chart is given with explanatory notes, diowing the diiftrlbntioa 
of cane diseases thronghont the world. 
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Eufermedades de la cana de azucar en Puerto Rico. ( Sugar-cane 
diseases in Puerto Rico.) Ins. Expt. Sta. Puerto Rico. Giro. 
94 , 45 p., 1931. 

Descriptions of the important diseases of sugar cane in Puerto Bico 
with recommendations for their control. 


Undescribed symptoms of mosaic in Puerto Rico. Phytopa- 
thology (Abstract) 21(1); 117, 1931. 

New virus diseases in Puerto Rico. Phytopathology (Abstract) 
21(1) : 124, 1931. 

Six unreported virus diseases are briefly described. 1. A mosaie 
of Croialaria striata; 2. A rare mosaie of CommeUna longieauUa; 
3. A bunchy-top of Cariea Papaya; 4. A variegation of AhwtUon 
hirtum; 6 . A variegation of several species of 8ida; 6. A mottling 

of mulbery {Morns album.) 


Some undescribed symptoms of mosaic in Puerto Rican tobacco. 
Journ. Dept. Agric. Puerto Rico 15(2) ; 189-191, 1931. 

The author gives the results of cross-inoculation experiments and 
of studies on the histology of leaves of various ages. The results 
of these later studies are: (1) When leaves are inoculated there is 
an inhibition of the development of cell 'structure and cliloroplast ; 
(2) When chlorotic areas are formed on leaves with fully developed 
tissues there is no change in cell structure but the growth of the 
chloroplasts was inhibited; (3) That the enlargement of the mosaic 
areas on young leaves is due to cell division and growth and not 
to invasion of surrounding cells by the virus. 


The leaf spots of tobacco; an after symptom of mosaic. Journ. 
Dept. Agric. Puerto Rico. 15(2) : 183-187, 1931. 

This appears to be the same as the spot described by Mayer in 
1880 and which Iwanowski and Polowzoff described later as “Po- 
konkrankheiU ^ The author believes these spots to be a late symp- 
tom of tobacco mosaic. 


New virus diseases of plant in Puerto Rico. Journ. Dept. Agric. 
Puerto Rico. 15(2) : 193-195, 1931. 

This paper records mosaic on Adenoropium gossypifolium and 
Ipomoea Nil. 


The effect of mosaic on cell structure and chloroplasts. Journ. 

Dept. Agric. Puerto Rico, 16(2) : 177-181, 1931. 

The author reports the result of studies of the effect of mosaie 
on the cell structure and chloroplasts of Capsicum annnum, Crota- 
laria striata, Cariea papaya, Eudharis atMtsonioa and a hybrid 
Amaryllis. The results confirm the author ^s previous opinion that 
the effect of many viruses is inhibitory. 
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La rona de la toronja en Puerto Rico. {Sphaceloma Fcmcetti.) 
(Grapefruit scab in Puerto Rico. Sphaceloma Fawcetti.) Ins. 
Expt. Sta. Puerto Rico. Circ. 92, 15 p., 1931. 

Popular. 


Informe Anual de la Seccion de Botdnica y Fitopatologia. En 
el Informe Anual del Cotnisionado de Agricultura y Comer- 
cio de Puerto Rico, 1930-31. (Annual Report of the Division 
of Botany and Phytopathology. In the Annual Report of 
the Commissioner of Agriculture and Commerce of Puerto 
Rico, 1930-31.) p. 127-129, 1931. 


Annual Report of the Division of Botany and Plant Pathology. 
In the Annual Report of the Insular Experiment Station, 
Puerto Rico, 1928-29 : 60-66, 1932. 


Report on the international survey of the diseases of sugar cane. 
4th Congress Int. Soc. Sugar Cane Tech. 1932, Bull. 128. 
15 p., 1932. 

Data on the geographical distribution of diseases of sugar cane. 
Compiled from data furnished by plant pathologists. 


Tkielaviopsis par adorn , an im))ortant disease of sugar cane. 
Journ. Dept. Agric. Puerto Rico. 16(2) : 205-211, 1932. 

A review of our knowledge of this fungus with a discussion of 
its behavior in Puerto Rico. 


Rotting of sugar-cane cuttings in Puerto Rico. Phytopathology 
(Abstract) 22(1) : 7, 1932. 

The rotting is due to Tkielaviopsis paradoxa. 


Gummosis of sugar cane. Proc. 4th Cong. International Soc. 
Sugar Cane Tech. 1932. (Facts About Sugar (Abstract) 27 : 
260-261, 1932.) 

The disease in Puerto Rico. A discussion of strains. 


Melanconium sacchari, parasite or saprophyte. Proc. 4th. Cong. 
Internat. Soc. Sugar Cane Tech. 1932. (Facts About Sugar 
(Asbtract) 27(6); 261, 1932.) 

A brief discussion of the writer's studies. The organism is a 
weak parasite. 

, & Morales Otero, Pablo 

Gum-producing organism in sugar cane. Journ. Dept. Agric. 
Puerto Rico. 17(4) ; 271-286, 1933. 

The history of this organism with the results of additional labo- 
ratory and inoculation studies with 36 strains. 
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Parasitism of Ma/rasmius sacchari, Wakker. Proc. 4th Int. Cong, 
Soc. Sugar Cane Technologists. 1932. 


Marasrmus saccharic a parasite on sugar cane. Journ. Dept. 
Agric. Puerto Rico, 16(2) : 213-226, 1932. 


Rotting of sugar-cane cuttings in Puerto Rico. Phytopathology 
22:7, 1932. (Facts About Sugar 27:259-260, 1932.) 


Action inhibitrice du virus des mosaiques sur revolution cellulaire. 
(Inhibitary action of mosaic virus in the cellular evolution.) 
Deuxieme Congres International de Pathologic Comp&re. p. 
1-8, 1932. 

This paper is a r4suin4 of some of the works of the author pub- 
lished in The Journal of the Dept, of Agric. Puerto Bico.’’ 


The gummosis of sugar cane. Int. Soc. of Sugar Cane Tech. 
Bull. 36, 12 p., 1932, 

A very brief review of this disease. 


White spot of pineapple. Joum. Dept. Agric. Puerto Rico. 
17(4) : 311-313, 1933. 

A review of the literature. The writer found that the disease in 
Puerto Rico was due to climatic conditions. 


The pineapple disease of sugar cane in Puerto Rico. Journ. 

Dept. Agric. Puerto Rico. 17(4) *. 305-309, 1933. 

The results of studies on Thielaviopsis paradoxa. 

This paper was published in La Hacienda 32(5) : 177-178, 1937 
(without the consent or approval of the Station or author) under 
the incorrectly translated title of ^^Una enfermedad de la cafia de 
azucar en Puerto Rico'^ and from La Hacienda in Brasil Acuca- 
reiro 9(5) : 344-345, 1937. 


Patho-anatomv of roots attacked by nematodes. Journ. Dept. 
Agric. Puerto Rico 17(4): 315-319, 1933. 

A partial review of the literature, descriptions of the injuries and 
comparisons with similar injuries due to other causes. 


Informe Anual de la Seccion de Botanica y Pitopatologia. En 
el Tnforme Anual del Director de la Estacion Experimental 
Insular, 1931-32 (Annual Report of the Division of Botany 
and Phytopathology. In the Annual Report of the Director 
of the Insular Experiment Station of Puerto Rico, 1931-32). 
p. 36-37, 1933. 

Virus diseases of plants. Sci. Mo. 36(4) : 355-359, 1933. 

Popular. 
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Infortne Anual de la Seccion de Bot&nica y Fitopatologia. Bn 
el Infonne Anual de la Estacion Experimental de Puerto Rico, 
1932-33. (Annual Report of the Division of Botany and 
Phytopathology. In the Annual Report of the Insular Ex- 
periment Station, Puerto Rico, 1932-33). p. 76-91, 1934. 

Annual Report of the Division of Botany and Plant Pathology. 
In the Annual Report of the Agricultural Experiment Station 
of Puerto Rico, 1933-54:125-141, 1935. 

Relation of insect injuries and root diseases in sugar cane. 
Phytopathology (Abstract) 25(1): 12, 1935. 

Root diseases of sugar cane in Puerto Rico. Part I. 'Normal 
structure of roots. Part II. A new parasitic fungus in the 
roots of sugar cane. Journ. Agric. IJniv. Puerto Rico. 19 
(2) : 121-128, 1935. 

The author describes the normal structure of healthy sugar-cane 
roots and gives account of a new parasitic fungus observed in stained 
sections of sugar-cane roots. The symptoms of its presence are 
discussed and a Latin diagnosis is given of the fungus Olpidiwn 
sacchari n. sp. 


Annual report of the Plant Pathologist for the fiscal year of 
1934-1935. In the Annual Report of the Agricultural Ex- 
periment Station of Puerto Rico. p. 22-29, 1937. 

Enfermedades nuevas o poco conocidas de la cana de azucar en 
las Antillas. Rev. Agric. Puerto Rico. (Suppl. No. 1) 
Memoir. Assoc. Sugar-Cane Tech. Puerto Rico, 1935-56 : 5- 
13, 1936. 

Short descriptions of several new diseases of minor importance. 

Phloem necrosis in the stripe disease of corn. Journ. Agric. 
Univ. Puerto Rico 20(3) : 685-688, 1936. 

Examination of com affected vnth white stripe disease in Puerto 
Rico showed phloem necrosis to be invariably present, accompanied 
by a thickening of the walls of the epidermal cells, ffbrous cells and 
sheath cells. The chloroplasts in the cells of healthy plants were 
larger than those in the chlorotic parts of affected plants and in 
severely affected regions the nuclei showed desintegration. 


Annual Report of the Division of Botany and Plant Pathology. 
In the Annual Report of the Agricultural Experiment Station 
of Puerto Rico, 1936-86:39-46, 1937. 
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Otero, Jos6 I[dilio], L6p^ Dominguez, F[ranciBco] 

A[utonio] et.al. 

History of the first quarter of a century of the Agricultural Ex- 
periment Station at Ilio Piedras, Puerto Rico. Bull. 44, 123 
p., 1937. 

This history of all the work of all the Divisions of the Station 
contains a brief review of the work in botany and plant pathology 
on pages 68-73. 

Cook, 0[rator] F[uller] 

Leaf-cut or tomatosis. a disorder of cotton seedling. tJ.S.D.A. 
Cire. 120:29-34, 1913. 

This is a brief discussion of a disease which may be due to a 
virus. 

Branchysm, a hereditary deformity of cotton and other plants. 
Journ. Agric. Res. 3; 387-399, 1915. 

It has not been proved that this is a virus disease but it has many 
of the characteristics of this group of plant diseases. 

Malformation of cotton plants in Haiti. A new disease named 
smalling or stenosis causing abnormal growth and sterility. 
Joum. Heredity 14(7) : 323-335, 1923. 

The author describes a disease which he calls ** smalling '' or 

stenosis Certain characters resemble some of the virus dis- 
eases but it is neither contagious nor infectious. 

Acromania or ‘‘crazy-top’’ a growth disorder of cotton. Journ. 
Agric. Res. 28(8): 803, 1924. 

It is not known that this disease is caused by a virus. The au- 
thor describes the symptoms of this disease and also a brachysm, 
tomosis, hybosis, citosis and stenosis. 

Cook, W [alter] E[obert] Ivimey 

On the life history and systematic position of the organism of 
the dry top rot of sugar cane. Journ. Dept. Agric. Puerto 
Rico. 16(14): 409-418, 1932. 

Attributes the disease to Amoehosporum vasoularum n. sp. and A, 
vascularum n. sp. 

Cooke, M[ordecai] C. 

Mycographia sen leones Fungorum. I. Discomycetes. London 
120 p., 1875. 

Exotic fungi. Grevillea 9:10-11, 1880; 9:97-10, 1881; 10: 
123, 1882. 

Taxonomic; records Uredo oxalxdearum Cke. and Sphaerella psam- 
misiae Cke.; Pellumlaria Koleroga Cke.; Leptostroma discoidea Cke.; 
Forula Sphaerella Cke.; Stilhum flavidum Cke.; Sphaerella coffeieola 
Cke. as new species foimd in Venezuela. 
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Xylaria and its allies. Grevillea 11 : 81-94, 1883. 

Hypoxylon and its allies. Grevillea 11 : 121-140, 1883. 

Notes on Hypocreaceae. Grevillea 12 : 77-83, 1884. 

Taxonomic; records Hypocrea Fendleri Berk. & Curt, from Vene- 
zuela. 

Praecni’sores ad monographiam Polyporum. Grevillea 16 : 19- 
27, 1886. 

Taxonomic: records Polyporus Veiiezuelle Berk. & Curt., Polystio- 
tus coryophyllaceous Berk. & Curt., Poria geogena, Berk. & Curt., P. 
flavipora Berk. & Curt., P. porotheloides Berk. & Curt., from Vene- 
zuela. 

Two coffee diseases. Pop. Sci. Rev. 16 : 161. 


Two coffee diseases. Pop. Sci. Rev. No. 69 : 135. 

The coffee disease in South America. Linn. Soc. Journ. Bot. 
18:361-467, 1881. 

Description of the disease known in Venezuela as ‘‘Candelilla^^ 
and ‘'Iron stain''. The organisms causing this coffee leaf disease 
are Stilbum flavidum Ck. and Sphaerella coffeicola. 

Some exotic fungi Grevillea 16 : 121, 1888. 

Taxonomic, records Marasmius dnctus Berk, from Venezuela. 

Costa Lima, Angelo da 

A proposito de una comunicacao do Dr. Puttemans sobre o mo- 
saico da cana de assucar. (About a letter from Dr. Puttemans 
related to sugar-cane mosaic disease.) Characas e Quintaes 34 : 
30-42, 1926. 

(Mosaic and thrips in Brazil.) Bol. Agric. Ind. Comm. Brazil. 
2:38-41, 1926. 

The writer believes that Thrips minuta var. Puttermnsi is the 
vector for mosaic of sugar cane. 

Relatorio sobre a doenca dos cafeeiros de Pernambuco. (Report 
on coffee diseases in Pernambuco.) Secret. Agr. Com. Ind. 
Viacao e Obras Pub. 27 p., 1928. 

Costa, A. S. & Krug, H. P. 

Mne durch Ceratostomella hervorgerufene Welkekrankheit der 
Crotalaria juncea in Brasilian. (A wilt disease of Crotalaria 
juncea in Brazil caused by Ceratostomella.) Phytopath. 
Zeitschr. 8(5) : 507-513, 1935. 

Description and diagnosis of the fungus Ceratostomella fimhriata 
as the cause of a wilt disease of Crotalaria juncea in BrasiL 
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Cousins, H. H., & Sutherland, J. B. 

Plant diseases and pests. Report of the Secretary of the advisory 
committee on the banana industry. Dept. Sci. Agric. Jamaica 
Ann. Rpt. 1929:15-19, 1930. 

Cowgill, H[orace] B[ranson] 

Report of the Plant Breeder. Puerto Rico. Ins. Expt. Sta. 
Rpt. 1917-18:78-104, 1918. 

Crawley, J[osiah] T[honias] 

Control of the mosaic disease in Cuba. Pacts About Sugar 2: 
554r-555, 1927. (Rev. Appl. Mycol. 6:752, 1927.) 

Gives results of roguing and seed selection in sugar cane. 

Croker, Bicardo 

El peligro de las enfermedades del cafeto. (The danger of 
coffee diseases.) Rev. Cafetera de Colombia 6(48-50) :1676- 
1777, 1933. 

Brief notes on coffee berry diseases. 1. Berry spot {Cercospora 
coffeicola). 2. The berry black spot (Colletotrichum coffeamm). 3. 
The berry brown spot (Collet otrichvm ooffeanum). 

Cross, W[illiam] E[mest] 

The Kavangerie cane. Louisiana Planter & Sugar Manuf. 63: 
397-399, 1919. 

Kavangerie proved to be immune. The author also gives a dis- 
cussion of it desirable and undesirable qualities. 

The Java-Argentine seedling sugar canes. Louisiana Planter, 
66:184, 1921. 

Resistance to mosaic. 

La Estacion {Experimental Agricola de Tucumdn. Su contri- 
bucioii a la Induslria Azucarera de Puerto Rico. (The Agri- 
cultural Experiment Station at Tucum&n. Its contribution 
to the Sugar Industry of Puerto Rico.) Rev. Indus. Agric, 
Tucuman, 13(11-12) ; 207-211, 1923. 

A controversy, 

, & Fawcett, G[eorge] L[orenzo] 

La enfermedad del mosaico en Luisiana. (The mosaic disease 
in Louisiana.) La Industria Azucarera, Argentina 30(376) : 
975-979, 1924. 

Mosaic resistant Java canes in Tucumdn. Facts About Sugar, 
19:250-251, 1924. 

Popular, 
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Present needs in cane disease control. A rejoinder to Mr, A. H. 
Lee. Int. Sugar Journal. 27:26-31, 1925. 

The author states that the plant pathologists are responsible for the 
introduction and spread of sugar-cane diseases rather than the Gov- 
ernment Experiment Stations and individuals. He gives some data 
concerning downy mildew, Fiji disease and mosaic. 


Ensayos y observaciones relativas al efecto del mosaico sobre los 
rendimientos culturales de las variedades P.O. J. 36, 213 y 2725. 
(Experiments and observations relative to the effect of mosaic 
on the cultural yields of the varieties. P.O.J. 36, 213, and 
2725.) Rev. Ind. Agric. Tucuman, 24(3-4) : 57-76, 1934. 
Studies on cultural yield of sugar-cane varieties. Details given in 
tabulated form. 


Cahas resistentes al mosaico en Tucumdn. (Canes resistant to 
mosaic at Tucuman.) Industria Azucarera, Argentina 30 
(370) : 660-661, 1924. (Louisiana Planter & Sugar Manuf. 
73: 468-469, 1924. Facts About Sugar 19(11) : 250-261, 1924. 
Int. Sugar Journ. 27(124): 551, 1925.) 

Popular. Deterioration of certain varieties believed to be due to 
mosaic. Controversy. 


El mosaico de la cana en Cuba. (Sugar-cane mosaic in Cuba.) 
Rev. Agric. Com. & Trab. Cuba 7(4): 9-10, 1924. 

Popular. 


Enfermedades de la cana de azucar en Tucuman. (Sugar-cane 
diseases in Tucuman.) Sugar 27(2) : 103-104, 1925. 


La importacion de la cana ELavangire en Puerto Rico. (Kavan- 
gerie cane importation into Puerto Rico.) Mundo Azuca- 
rero 14(5) ; 145-] 49, 1926. (Planter & Sugar Manuf. 77: 
327-330, 1926.) 

Controversial. 


The P.O.J. 979 variety in Tucuman. The Planter & Sugar 
Manuf. 78(1) : 8, 1927. 

Cruz, Francisco & Bruner, Stephen C[ole.] 

Una visita de inspeccion a la zona de tabaco en Cabaiguan. ( An 
inspection of the tobacco region of Cabaiguan.) Rev. Agric. 
Comercio y Trab. Cuba 13(10) : 34r-38, 1931. 

A variety known as Puerto Rico which is probably Nicoiina Ian- 
oeolata is very susceptible to mosaic. A small planting of N, hava^ 
nensia was almost free from the disease* 
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Onbillos, Luis A. 

Cafetos enfermos. (Diseased coffee trees.) Rev. Cafetera de 
Colombia 2(10) : 323-324, 1929. 

Brief note in which the author states that root lesions caused by 
implement and over production may determine the causes of the dis- 
easea which were under observations. 

Cunningham, H. S. 

Report of Plant Patholog^ist. Rept. Dept. Agric. Bermuda. For 
the year 1928 : 26-28, 1929. 

Records Cercospora musarum (Black tip of banana) and Septoria 
blight of celery, Cerotelium fid of figs, Alternaria solani of potatoes, 
Septoria of tomato. 


Report of the plant pathologist. Bermuda Dept. Agric. 1929: 
26-31, 1930. 


Report of the plant pathologist. Bermuda Dept. Agric. Ann. 
Rpt. 1930:33-39, 1931. 

Ourruthers, J. B. 

Cacao canker. Bull. Dept. Agric. Trinidad 9(64): 30-31, 1910. 
Dalbey, Nora E[lizabeth] 

Corn disease caused bv Ph yllachora graminis. Phytopathology 
7(1) : 55-57, 1917. 


Phyllachora as the cause of a disease of corn, and a general con- 
sideration of the genus PhijUachora. Trans. 111. Acad. Sci. 
10:230-248, 1917. 

Dalmau, Luz Maria 

Observations on mycologic technique with particular reference 
to pathogenic fungi. Puerto Rico. Journ. Pub. Health. 5 
(3): 302. 1929. 

Damph, Alfonse 

No existe en Mexico el mal de Panama del platano. (The 
Panama disease of the Plantain does not exist in Mexico.) 
Bol. Mens. Ofic. Def. Agric. Estados Unidos Mexicanos. 2 
(10-11) : 638-642, 1928. 


Bibliografia de los principales trabajos relatives al mosaico de 
la cana de azucar que se han publicado a partir del descu- 
brimiento de la enfermedad hasta el aho 1929. (Bibliography 
of the leading articles related to sugar-cane mosaic publii^ed 
from the discovery of the disease to the year 1929.) Bol. Mes. 
(Mexico) Oficina Federal Defensa Agric. 3(5-8) : 186-236, 
1929. 
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Mexico : Panama disease of bananas. Int. Bull. Plant Proct. 8 
(2): 24, 1932. 

The disease is reported in the State of Tamaulipas. The organism 
is given as Fusarivm cubense var. inodoratum (F. oxysporum). 

Dash, J. Sydiney 

Keport on the entomological and mycological work. Banana. 
Barbados Dept. Agric. Kept. 1913-14 : 43^5, 1915. 


Wilt disease of sugar cane. Barbados Dept. Agric. Ann, Rpt. 
1915-1916, 1916. 

Diseases of musaceous crops. Brit. Guiana Sci. & Agric. Rpt. 
1927:5-7, 1927. 

Davidson, Ross W[allac6] 

Notes on tropical rusts with descriptions of two species. My- 
cologia 24(2) : 221-228, 1932. 

Description or mention of 14 species. 

Davis, Robert L[esley] 

P.O.J. 2878 in Puerto Rico. Sugar News. 10(5) : 342-343, 
1929. 

Studies on mosaic. 


Java-Barbados hybrids Sn Porto Rico. Planters & Sugar 
Manuf. 83(5) : 83-85, 100; (6) ; 103-104; (7) : 123-125, 1929. 
(Rev. Appl. Mycol. 9(2) ; 132, 1930.) 

Studies of varieties of sugar cane resistant to mosaic. 


Mayagiiez 3, 7 and 42 — Three cane varieties immune to mosaic. 
Puerto Rico Agric. Expt. Sta. Notes 62, 2 p., 1930. 

The three varieties Mayagiiez 3, 7 and 42 produced from crossing 
POJ 2725 and SC 12(4) appeared to be resistant to mosaic. 


Report of the Plant Breeder. Porto Rico Agric. Expt. Sta. 
Rpt. 1931:13-22, 1932. 

Mayagiiez 28, 49 and 63, three sugar-cane varieties commercially 
resistant to mosaic. Porto Rico Agric. Expt. Sta. Notes 61, 
6 p.. 1932. 

A r^rt on the behavior of these and other varieties. 

Sugar-cane crosses with Kassoer, seifs. Trans. Fourth Intern. 
Congress Soc. Sugar-Cane Tech. 1932. (Facts About Sugar 
(Abstract) 27(5): 218, 1932. 

Tests with crosses of Kassoer to determine susceptibility to mosaic 
disease of sugar cane. 
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Sugar-cane seedling mosaic elimination. Trans. Fourth Intern. 
Congress Soc. Sugar-Cane Tech. 1932. (Pacts About Sugar 
(Abstract) 27(5): 219, 1932.) 

Experiments to determine the optimum spacing and planting meth- 
ods for obtaining data on the reaction of sugar-cane seedling to mo- 
saic. Under MayagUez (Puerto Rico) conditions, it was found that 
mosaic will spread in 8 months for a distance of 50 feet along a 
single row of a susceptible variety. 


Report of the Plant Breeder. Porto Rico Agric. Expt. Sta. 

Ann. Rpt. 1932:11-17, 1933. 

Report of the work done during the year with mosaic-resistant 
seedlings. 

Dearness, John 

New or noteworthy North American fungi. Mycologia 9(6) : 

345-364, 1917. 

This report includes the description of the fungi Asterina (AS' 
terella) fumagina Dearn. & Barth, sp. nov. on Fanicum laiifolium 
and on Canna indica L. Both from Puerto Rico. 

Delacroix, [Edward] G[eorges] 

Quelques especes nouvelles. (Some new species.) Bull. Soc. 

Mycol. Prance 13:114-127, 1897. 

Taxonomic: records Vermicularm Geayana, Chaetamium varium 
from Venezuela. 


(Some parasitic fungi of tropical cultivated plants.) Bull. 
Soc. Mycol. France 21(3): 24-37, 1905. 

Depons, P. 

Voyage a la partie orientale de terre fernie dans PAmerlque Me- 
ridionale, fait pendant les anees 1801-02-03 et 04. (Trip, 
made to the eastern part of the continent of South America 
during the years 1801-02-02 and 04.) Paris, Pain & Co. 194 

p., 1806. 

d’Herelle, F. H. 

Maladie du cafeier au Guatemala. (Coffee diseases in Guate- 
mala.) Bull. Soc. Mycol. Prance 25(3) : 171-185, 1909. 

Description of a disease of coffee occurring in Guatemala. It is 
attributed to the fungus Phthora vastatrix n, sp. 


Una nueva enfermedad del cafe. (New coffee disease.) Ann. 
Muc. Nac. San Salvador 4(28) : 182-189, 1910. 

.niedicke, H. 

Die Qattung Septoria. (The genus Septoria.) Ann. MycoL 
10:478-487, 1912. 
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Dietel, Paul 

Bemerkungen zu der uredineenflora Mexicos (Observationa on 
the Uredinales of Mexico.) Hedwigia 37:204-211, 1898. 

& Neger, F. 

Uredinaceae chilensis I-llI. Engl. Bot. Jahrb. 22; 348-358 ; 24: 
153-160; 27:1-16, 1896-99. 


Uredineae brasilenses a cl. B. THe Icctae I-II. Hedwigia 36: 
26-27; 38:248-259, 1897-1899. 


Uredinaceae paraenses. Bol. Mus. Goeldi 6 : 262-267, 1909. 

Dodge, B[ernard] 0[gilvie] 

The life history of Ascobolus magnijicus. Mycologia 12(15) : 
115-134, 1920. 

Dranert, Friedr. M. 

Bericlit iiber die krankheit des Ziickerrohres. (Report on sugar- 
cane disea.se.) Zeitscr. Parasitenkunde 1:13-17, 1869. 

Notes on sugar-eane guininosis. 


Weitere notizen iiber die krankheit des Zuckerrohres. (Further 
notes on the sugar-cane disease.) Zeitschr. Parasitenkunde 
1:2] 2, 1869. 

Drost, A. W. 

Verslag over liei jaar 1910 (Annual Report for the year 1910.) 
Dept, van den Landbuow in Suriname, p. 21, 1910. 


De Surinaamsche Panamaziekte in de Gros* Michel Bacoven. 
(The Suriname Panama disaese of the Gros Michel banana.) 
Dept. Landb. Suriname. Bull. 26:4-40, 1912. 


The Surinam Panama disease of the Gros Michel banana, 1912. 
(Trans, by S. F. Ashby.) Bull. Dept. Agric.. Jamaica. 
n,s. 2(6): 128-149, 1913. 

Drechsler, 0. 

Species of Hclminthosporium distinct from Helminthosporium 
sacchari, causing brown stripe of sugar cane. Phytopathology 
(Abstract) 18(1) : 135-136, 1928. 

A description JET. stenospilum n. sp. 

Dttby, Jean Etienne 

Notice sur quelques cryptoganies nouvelles des environs de Bahia. 
(Bresil) (Notes on some new fungi in the vicinity of Baliia, 
•Brazil.) Mem. Soc. Phys. & Hist. Nat. Geneva 7:405-413. 

Dnnlop, W. B. 

Panama disease of banana. Imp. Dept. Agric. BWI. Circ. 1S20. 
Popular. 
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Duque, Juan Pablo, & Patarroyo B., Alfonso 

Paloteo pernicioso de las ramas del cafeto. (Coffee die back.) 
Rev. Cafetera de Colombia 6(54-57) : 1760^1763, 1933. 

Description of this disease of general occurrence in Kenya, Tan- 
ganyika and Uganda. The authors state that the cause is not due 
to a specific fungus but to the association of different species. No 
curative methods are known so far, but preventive measures are 
given. 

Durand, .Elias J. 

New or iiotewortliy Googlossjiceae. Mycologia 13(3) : 184-187, 
1921. 

Taxonomic: Notes from species of Brazil, Cuba and Bermuda. 

D 'Ultra, Gustavo, R. P. 

Sobre as aiiguillulas do cafeiro. (On coffee nematodes.) Bol. 
Inst. Agrie. 8. Paulo, Campinas 10(5) -.1899. 


Pragas do cafeiro. (Coffee diseases and pests.) Bol. Agric. 

8ec. Agric. Com. & Obras Pub. S. Paulo 15(1): 1-14, 1914. 

Popular discussion on the coffee leaf miner (Leucopteva coffeell<()y 
sooty molds, the coffee scale (Coccus viridis Green) and a warning 
to coffee growers about the fungus Hemileia vastatrix which has not 
been reported yet in the Western Hemisphere. 


CatViros doeiites. (Diseased coffee trees.) Bol. Agric. See. 
Agrie. Com. & Obras Pub. S. Paulo 16(12) : 1037-1038, 1915. 

Popular account about the coffee leaf miner (Lcucoptcra coffeella), 
tlie green sciUe (Coccus viridis) luid sooty molds. Gives reconuuenda- 
tions for control. 


Molestias do cacauero (Cacao diseases.) Bol. Agric. Sec. Agric. 
Com. & Obras Publ. S. Paulo 18(9) : 693-711, 1917. 

Earle. F[ranklin] S[umner] 

Some fungi from South America. Bull. Torrev Bot. Club 26: 
631-634, 1899. 


Some fungi from Puerto Rico. Muhlenbergia 1 : 10-17, 1901. 


Report on a trip to Jamaica. West Indian Bull. 4(1) : 1-8, 1904. 
Reprint of report in Journ. of the N. Y. Bot. Garden 4: 1-10, 1902. 


Diseases of logwood, cocoa-nut, cassava, etc., at Jamaica, West 
Indian Bull. 4:278, 1903. (Journ. New York Bot. Gard. 4i 
1-10, 1903.) 


Banana leaf -blight, in Report of a trip to Jamaica. Journ* 
New York Bot. Gard. 4:7-8, 1903. 
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Eeport on observations in Porto Rico. U.S.D.A. Off. Expt. Sta. 
Ann. Rpt. 1903:454-468, 1904. (Journ. N. Y. Bot. Gard. 4: 

1904. ) 

Mycological Studies III. Bull. New York Bot. Gard. 3: 289-312, 

1905. 

Algunos bongos Cubanos. (Some Cuban fungi.) En Primer 
Inforn^e Anubl de la Estacion Central A^rondmiba Cuba 
1904-5 : 225-246. 1906. 

This paper is devoted to Agraeineae. 

La Diplodia natalensis. Rev. Agric. Com. Trab. (Cuba) 1:50, 
1918. 

Comments on a paper by Bruner and his own work. 

Instrucciones para la eradicacion de la enfermedad de la cana. 
(Instructions for the sugar-cane disease eradications.) Ins. 
Expt. Sta. Puerto Rico Circ. 14 : 6-8, 1918. 

Recommends the planting of healthy canes and roguing. 

Informe leido ante la Asociacion de Productores de Azucar de 
Puerto Rico. (Report read before the Sugar Producers^ As- 
sociation of Puerto Rico.) Rev. Agric. Puerto Rico 2(1) : 
5-10, 1918. 

Eradication as means of control In sugar-cane mosaic or yellow 
stripe. Ins. Expt. Sta. Puerto Rico Bull. 22, 17 p., 1919. 

Gives the results of held studies on distribution and methods of 
control and also of experiments to determine methods of transmission. 

The Year’s experience with sugar-cane mosaic or yellow stripe 
disease. Journ. Dept. Agric. Puerto Rico 3(4) :3-33, 1919. 
Gives the results of field studies for control. 


The re^tance of cane varieties to the yellow stripe disease. 
Ins. Expt. Sta. Puerto Rico Bull. 19, 19 p., 1919. 

* Field studies to determine relative resistance and susceptibility. 

The yellow stripe disease of sugar cane. Ins. Expt. Sta. Puerto 
Rico Ann. Rpt. 1913-19 : 18, 1919. 

Instrucciones para la eradicacidn de la enfermedad del mosaico 
de la cana. (Instructions for sugar-cane mosaic disease eradi- 
cation.) Sugar 21:51-52, 1919. 

A brief popular discussion. 
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Carta Circular No. 4. (Circular Letter No. 4.) Rev. Agrie. 
Puerto Rico 3(1): 51-52, 1919. 

The mosaic or new sugar-cane disease. Louisiana Plant. & Sugar 
Manuf. 63:167, 1919. 

The author criticized Mr. R. M. Gray's article (Louisiana Plant. 
& Sugar Manuf. 63: 90) and declares that a stalk of cane once in 
fested never recovers. Also states that Grey probably confused mo- 
saic with other sugar-cane diseases. 

Sugar-cane root disease. Journ. Dept. Agric. Porto Rico 4(1) : 
3-27, 1920. 

El mosaico de la cana o matizado. El estado actual de la epi- 
demia. (Sugar-cane mosaic or mottling disease. The actual 
stage of the epidemic.) Ins. Expt. Sta. Puerto Rico Circ. 
22, 8 p., 1920. 

Review of the work done in the Island to eradicate the disease. 


La extirpacion del mosaico. (Mosaic eradication.) Sugar 23: 
114-115, 1921. 


Important isima carta. (Very important letter.) Rev. Agric. 
Com, & Trab. Cuba 1(4): 68-70, 1921. 

Annual Report of the Expert in sugar-cane diseases, 1920-21. 
Ins. Expt. Sta. Puerto Rico Ann. Rpt. 1920-21 : 59-62, 1921. 

Experiences with mosaic disease. Uba found to be immune in 
(5uba. South African Sugar Journ. 7(5) : 427-428, 1923. 
(Rev. Appl. Mycol. 2:525-526, 1923.) 

Reports the spread of the disease and the immunity of some varie- 
ties. 


Mosaic disease danger. Prompt action needed to stop its spread 
in Cuba. Pacts About Sugar 16:230-231, 1923. 

The disease is spreading rapidly in Cuba and very little is being 
done to control it. 


Sugar-cane root diseases. A neglected enemy of cane and ways 
of controlling it. Pacts About Sugar. 16 : 314, 1923. 

Popular. 

Unknown cane disease found. Pacts About Sugar. 16 : 383-385^ 
1923. 

A description of spots on the leaves. 



344 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


Sugar-cane root diseases. The greatest cause of loss to the cane 
growing industry — means of prevention. Facts About Sugar. 
20(37) : 882, 1925. 

A statement of opinion. 

Mosaic eradication urged. (Urge la extirpacion del matizado.) 
Facts About Sugar 19(11): 253, 1923. (Rev. Agric. Puerto 
Rico 13(4) : 249-250. Australian Sugar Journ. 16(3) : 615- 
616, 1925.) 

Sugar-cane mosaic and sugar-cane chlorosis. Facts About Sugar. 
19(16): 372, 1924. 

A discussion of the characters of true mosaic and clilorosis. 


Kavangerie in Porto Rico. (A reply to D. W. May.) Facts 
About Sugar 21 : 925-927, 1926. 

Controversy. 


Sugar cane and its culture. New York, 355 p.. 1928. 

Disc'usses sugar cane diseases on images 109-161; specially on the 
area covered by this -work. 

Sugar-cane varieties in Cuba. Planter and Sugar Manuf. 81 
(19) : 361-362 ; (20) : 383 -385 ; (21) : 404-405, 439 ; (22) : 

424-425 ; (23) : 443-445, 459-460 ; (24) : 462-464 ; (25) : 482- 
484, 1928. 

Contains brief references to mosaic. 


Immunity to sugar-cane mosaic accpiired by the host. Proc. Nat. 
Acad. Sci. U.S.A. 17(6) : 331-334, 1931. 

This paper is based on studies made in Cuba. 

East. E[dward] M[uiTay] & Weston Jr., W[illiain] H[eiiry] 

A report on the sugar mosaic situation in February, 1924, at 
Soledad, Cuba. Harvard Inst. Trop. Biol. & Med., Contrib. 
1, 52 p., 1925. (Rev. AppJ. Mycol. 6(10) : 582-583, 1926.) 

A statement of the purpose of this journey and a discussion of 
the mosaic at Soledad, Cuba. 

Ellis, J[ob] B[icknell,] & Everhart, B. M. 

Central American Pyrenomycetes. Iowa Univ. Bull. 2:395-415, 
1893. 

, & 

New species of fungi. Bull. Torrey Bot. Club 22 ; 43 1 11 0, 
1895. 

& 

New species of tropical fungi. Iowa T^niv. Bull. Lab. Nat. Hist. 
4(1) : 67-72, 1896. 
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, & Macbride, T[homas] H[uston] 

Nicaraguan Hymenomycetes. Iowa Univ. Bull. Lab. Nat. Hist. 
3(4) : 190-194, 1896. 

Emmons, C[hester] W[ilson], & Dodge, Bernard 0[gilve] 

The ascocarpic stage of species of Scoptdariopsis. Mycologia 23 
(5) : 313-329, 1931. 

Emoto, y. 

Myxomyceten aus Mexico. (Myxomycetes from Mexico.) Bot. 
Mag. Japan 47: 132-135, 1933. 

Ernst, Adolfo 

Candclilla cin Kranklieit des Kaffeebaiimcs. (‘^Candelilla” a 
disease of the coffee tree.) Bot. Zeti. Regensburg, 34:33- 
4L 1876. 

Estiidios sobre las deformaeiones, enferinedades y enemigos del 
arbol de cafe en Venezuela. (Studies on the deformations, 
diseases and enemies of the coffee in Venezuela.) Bol. Ca- 
mara de Comercio de Caracas, 120, 31 p., 1877. 

This paper won a prize in a contest and contains notes by Dr. H. 
Pittier. The author believes that coffee is not a suitable cro]; for 
Venezuela due to adverse climatic and soil conditions and especially 
external agents such as diseases, animal and plant parasites. 


Estiidios sobre las deformaeiones, enferinedades y enemigos del 
arbol de cafe en Venezuela. (Studies on deformations, dis- 
eases and enemies of the coffee tree in Venezuela.) Caracas, 
1878. 

Coffee diseases in New Granada. Nature 23:292, 1880. 


La epizootia de las inoscas {Empusa mxiscae), (The epizooty 
of the flies.) La Opinion Nacional, Caracas, julio 15, 1880. 

Ilongos parasitos del arbol de cafe. (Parasitic fungi of the 
coffee tree.) La Opinion Nacional, Caracas, octubre 12, 1880. 

Las familias mas importantes del reino vegetal especialmente las 
que son de interes en la medicina, la agricultura e industria, 
0 que estfin representadas en la flora de Venezujfela. (The 
most important families of the vegetable kindoin specially those 
of interest in medicine, agriculture and industry, or those 
represented in the Flora of Venezuela.) Caracas, 80 p., 1881. 

Observaciones sobre la enfermedad de los pececillos. (Observa- 
tions on the gold fish disease.) La Opinion Nacional, Cara- 
cas, diciembre 24, 1885. 
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El tiz6n del maiz. (Corn smut.) Bol. Min. Obras Pub. Ca- 
racas, diciembre 26, 1891. 

Hongos parasites del firbol de caf6. (Parasitic fungi of the 
coffee tree.) Bol. Min. Obras Pub. Caracas, 1892. 

Estudios nesologicos del cafeto. (Studies on coffee diseases.) 
Rev. Cafetera de Colombia 4(42-43) .*1553-1554, 1932. 

Brief notes on the following topics: Coffee tree deformations, ab- 
normal arrangement of lateral organs, leaf irregularity, abortion 
of one of the grains in the berry, pea berries and adherance of the 
fruit. 

Espinosa Bustos, Marcial R. 

Sobre las especies chilenas del genero Fames, (On the Chilean 
species of the genus Forms,) Rev. Chilena Hist. Nat. 25 
(1921) : 231-243, 1923. 

Bibliography on page 342-343. 


Enumeracion de hongos chilenos. (Enumeration of Chilean 
fungi.) Rev. Chilena Hist. Nat. 30:297, 1926. 

Contribucion al conocimiento de los hongos chilenos. (Contribu- 
tion to the knowledge of the Chilean fungi.) Bui. Mus. Nac. 
Chile 9:65-94, 1916; 12:127-138, 1929. 

Essed, Ed. 

The Panama disease. Preliminary notice. Ann. Botany 24: 
488-489, 1910. 

Brief note. Believes that Panama disease is due to Ustilagineae, 


The Panama disease I. Ann. Botany. 26(98) : 343-352, 1911. 
The author believes that the disease is caused by UatUaginoidella 
musaeperda. 


The Panama disease II. Ann. Bot. 25 ; 353-361, 1911. 

The author says — have convincingly proved that this disease, as 
it occurs in Suriname is caused by the UstUagmoidella musaeperda,^’ 
He describes the organism. 


The Surinam disease. A condition of Elephantiasis of the ba- 
nana caused by Ustilaginoidelle oedipigera, Ann. Bot. 2Xi: 
363-365, 1911. 

The author believes that the disease is due to UstilaginoideUa mu- 
saeperda. One symptom is ^^bigie toe’’ or Elephantiasis. 
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Cacao canker. West Indian Bull. 12:302-308, 1912. 

A description of the disease which is attributed to Spicaria oolorans, 

Evans, A..W. 

Lichens and Bryophytes at Cinchona. Science 43 : 918, 1916. 

Fairman, Charles E. 

Notes on new species of fungi from various localities. Mycologia 
6(4) : 245-248, 1913. 

Fantini, Nicol&s 

La antracnosis y medios de curacion. (Anthracnose and its 
cure.) Defensa Agric. (Uruguay) 1:179-180, 1920. 

Popular discussion of antharcnose caused by Gloeosporium ampeU^ 
phagum. 

Faris, J[aines] A[brahain] 

El mosaico de la cana de azucar. Ilistoria de esta enfermedad 
en la cana Dominicana. (Sugar-Cane mosaic. History of 
this disease in the Dominican Republic.) Rev. Agric. Santo 
Domingo 17:73-76, 90-95, 105-108, 1922. (Rev. Appl. Mycol. 

.3:437, 1923.) 

A popular discussion of the disease and suggestions for the use of 
resistant varieties for control. 

Cold chloroi^is of sugar cane. Trop. Plant Res. Pound., Sci. 
Con. No. 3. 1926 (Phytopathology 16(11) : 885-891, 1926.) 

A description of this disease which is due to low temperature. 

Some serious sugar-cane diseases not known to occur in Cuba. 
Trop. Plant Res, Pound, Bull. 4, 22 p., 1926. 

The author describes and discusses Sereh, Fiji, downy mildew, gum- 
mosis, leaf scald, dry top rot, smut, and cane rust. 

Proc. 2nd. Int. Conf. Sugar-Cane Technologist, Havana, p. 99- 
100, 1927. 

Pield control of sugar-cane root disease conditions. Trop. Plant 
Res. Pound. Bull. 6, 16, p., 1927. 

A discussion of methods of improving the environment. 

, & AUison B. V. 

Sugar-cane root disease in Cuba: A progress report upon the 
root disease situation in 1925. Phytopathology 17(2): 61- 
82, 1927. 

A description of symptoms and the results of inoculation studies 
which were negative. The most important factor appears to be poor 
drainage. 
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Zonate foot rot of sugar cane. Phytopathology 17(2): 83-94, 
1927. 

Description of a disease which appears to be due to a Fames, 


Use of poor seed cane in Cuba. Facts About Sugar 22(35) : 
845, 1927. 

Popular. 


Some sugar-cane leaf spots in Cuba. Notes on observations of 
certain affections of canes, including two believed to be new 
to science. Facts About Sugar 22(49) : 1183-1184, 1927. 

Popular. 


Brown stripe of sugar cane in Cuba. Phytopathology (Abstract) 
18(1) :135, 1928. 

Attributes this disease to Helminthosporium stenospilum n. sp. 


Sugar-cane eye spot in Cuba Phytopathology (Abstract) 18(1) : 
135, 1928. 

Three Helminthospoi^inm diseases of sugar cane. Phytopathology 
18(9) : 753-774, 1928. 

Says that JET, sacchari is not the cause of the .eye spot in Cuba but 
that the disease is caused by a new species- H, ocellum. Also de- 
scribes a new disease, the brown stripe which he attributes to a new 
species. H, stenospilum. 


Informe sobre algunas enfermedades menores de la variedad de 
caha POJ-2878 en Cuba. (Some minor diseases of the POJ- 
2878 cane variety in Cuba.) Memoria. Conferencia Ann. 
Assoc. Tec. Azucr. Cuba 3:92-105 (Spanish: 84-98), 1929. 

A discussion of mosaic, nutritional chlorosis, stem galls and ab- 
normal buds. 


Field control of sugar-cane mosaic in Cuba. The Reference 
Book of the Sugar Industry of the World, 7 :32-35, 1929. 

A popular discussion with a great deal of yield data concerning 
Cuban conditions. 


Some pathological effects of the mosaic disease of sugar cane. 
Planter & Sugar Manuf. 82(21) : 404-405, 1929. 
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El dotninio del mosaico de la cana de azucar en el campo Cu- 
bano.. (The range of mosaic of sugar cane in Cuban plan- 
tations.) Bol. Union Panamericana 64(9) : 968-983, 1930. 

The author gives three marked zones that occur in Cuba in regard 
to the spread of the disease. Gives the varieties best adapted to each 
zone and in each season. 

The utilization of varieties in the field control of sugar-cane 
mosaic and root disease in Cuba. (A preliminary report.) 
Trop. Plant. Res. Pound. Sci. Conlr. 20, 69 p., 1931. 

The author gives a large amount of data demonstrating that the 
use of resistant varieties is the most satisfactory method for the con- 
trol of this disease. 

Fawcett G[eorge] L[orenzo] 

Report of the plant pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1908:35-37, 1909. 

Report of the Pathologist. Porto Rico Agric. Expt. Sta. Ann. 
Rpt. 1910:35-36, ]9n. 

Report of the Pathologist. Puerto Rico Agric. Expt. Sta. Ann. 
Rpt. 1911:37-39, 1912. 

Report of the Pathologist. Puerto Rico Agric. Expt. Sta. Ann. 
Rpt. 1912:31-33, 1913. 

Report of the Plant Pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1913:26-29, 1914. 

Eight Ann. Rpt. Proc. Cuban Nat. Ilort. Soc., p. 21-30, 1914. 

Pellicularia Koleroga on Coffee in Puerto Rico. Journ. Agric. 
Res. 2(3) : 231-233, 1914. 

Discussion of a coffee leaf disease caused by the fungus PelUoularia 
Koleroga not described before from Puerto Bico. The author believes 
that this is a different disease from the one called ‘‘Candelilla’’ in 
Venezuela and attributed to the same fungus. 

Apuntes botanicos y micologicos. Las enfermedades de las rai- 
ces de la cana. (Botanical and mycological notes. Cane root 
diseases.) Rev. Indus. Agric. (Tucuman) 6(1): 37-38, 1916. 
Brief popular notes on Marasmius saccltari and nematodes. 

A Puerto Rican disease of bananas. Puerto Rico Agrci. Expt. 
Sta. Ann. Rpt. 1916 : 36-41, 1916. 
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Enfermedad del cacao. (Cacao disease.) Rev. Indus, y Agric. 
(Tucum&n) 10:52-54, 1920. 

A disease reported from Ecuador and apparently due to Phyioph- 
thora faheri, 

Notas preliminares sobre iina enfermedad del tabaco. (A preli- 
minary note on a tobacco disease.) Rev. Indus, y Agric. (Tu- 
cuman). 12(1-2) : 5-17, 1921. 

The disease is caused by Bacillus solanacearum. 

La gomosis de los naranjos. (Gommosis of orange trees.) Rev. 
Indus, y Agric. (Tucum&n) 12(11-12) : 149-155, 1922. 

A semi-popular paper discussing two forms of the disease. The 
causes are Phytophthora terrestria, (P, parasitioa) , Diplodia sp. 
and a Fusarium which is a form of Neotaria hematoohronia. 

Report of the Plant Pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1914:27-30, 1915. 

Enfermedades del cafe causadas por hongos. (Fungous diseases 
of coffee in Puerto Rico.) Puerto Rico Agric. Expt. Sta. 
Bull. 17, 31 p., 1916. 

General account of the most prevalent fungous diseases in Puerto 
Rico. Gives description of symptoms, and of the causal organisms 
and methods of control. 

Una enfermedad de la cana producida por condiciones desfavo- 
rables de clima y suelo. (A sugar-cane disease caused by un- 
favorable climatic and soil conditions.) Rev. Indus. Agric. 
(Tucuman) 8 ( b-6 ): 136-140, 1917. 

The author refers to mosaic diseases and attributed it to unfavor- 
able conditions of soil and climate. 

La enfermedad de las rayas amarillas de la cana. (Yellnw 
stripe disease of sugar cane.) Rev. Indus. Agric. Tucum&n 
10.46-48, 1919. 

The disease is widely distributed on the Java varieties. Kavangerie 
is immune and D-1135 is resistant. 

La verruga o ‘^scab’’ de las citrus (Citrus scab), Rev. Indus. 
Agric. (Tucuman), 10(7-8) : 124-128, 1920. 

Popular account describing the disease and giving methods of con- 
trol, 

Notas sobre la extirpacion del mosaico de la cana. (Notes on 
sugar-cane mosaic eradication.) Rev. Indus. Agric. (Tucum&n) 
11(5-6) :74r-76, 1920. 
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The yellow stripe or mosaic disease in Argentina. Louisiana 
Planter & Sugar Manuf . 64 : 41, 1920. 

Beports the disease as having been in Argentina for 15 years or 
more. It is abundant but not serious. 

Enfermedades de la cana de Azucar en (Tucumdn). (Diseases 
of sugar-cane in Tucuman) Bol. Estac. Expt. Agri. (Tu- 
cuman) 13(1-2) : 1-46, 1922. 

Describes a top rot or polvillo from which he isolated BiusUlus fUi^ 
Vidus n. sp. Mosaic is common. Beports Aoroatalagmus glaucus n. 
sp. Cytospora sacchari, Melanconvum sacchari, Fusarium sp. Acres- 
talagmus sacchari, Collet otrichum falcatum, Leptosphaeria sacchari, 
Phyllosticta semohari, Marasmius saccharic 

Las enfermedades de la caha de azucar en Tucuman. (Diseases 
of sugar-cane in (Tucuman) Estac. Expt. Agri. (Tucuman) 
Bol. 1, 47 p., 1924. 

The author mentions dry bud rot, mosaic, sprout rot, yellow sprout, 
rind disease, common leaf spot, long leaf spot and root disease. 


La transmision del mosaico. (The transmission of mosaic.) 
Sugar 26: 684, 1923. (Rev. Indus. Agric. (Tucumdn) 13(7-8) : 
129-131, 1923. (Rev. Appl. Mycol. 3:367-368, 1924.) 

A review of the work of Brandes and other on insect transmission. 

La desinfeccion de la cana por la calefaccion. (Sugar cane 
desinfection by heat.) Rev. Indus. Agric. (Tucumdn) 13(11- 
12) : 105-206, 1923. 

This paper gives the results of attempts to control mosaic by treat- 
ment with hot water. The results were negative. 

El mosaico de cana de azucar. (The mosaic of sugar cane.) 
Rev. Indus. Agric. (Tucum&n) 14(1-2) : 6-8, 1923. (Rev. 
Appl. Mycol. 3:485, 1924.) 

A popular discussion of the subject. 

El mosaico o enfermedad de las rayas amarillas de la cana. 
(Mosaic or yellow stripe disease of the sugar cane.) Rev. 
Indus. Agric. Tucumdn 16(7-8) : 103-111, 1925. (Rev. Agric. 
Com. & Trab. Cuba 8(1): 23-29, 1926.) 

A popular discussion of the mosaic including information on vectors 
and method of control. 


La desinfeccibn de la cana. (Sugar-cane disinfection.) Sugar 
27(1): 53, 1925. 

A popular review of Dr. Wilbrink's hot-water treatment of cane. 
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Bncrespamiento de las hojas de la remolacha azucarera. (Leaf 
curl of the sugar beet.) Rev. Indus. Agric. (Tucumdn) 26 
(3-4) : 39-46, 1925. 

Sugar beets of Argentine are attacked by a disease called ‘^En- 
crespamiento ^ ' which is different from curly top. It is carried by a 
leaf “hopper, Aceratogallia sangiuinolenta. 

Departamento de botanica y patologia vegetal. (Department of 
Botany and plant pathology.) Rev. Indus. Agric. (Tucumdn) 
19(9-10) : 207-209, 1927. 

Notes on curly top of sugar beets. 

The curly top of sugar beet in Argentina. Phytopathology 17 
(6): 407-408, 1927. 

Agallia stricticollis Stal. transmits the disease. 

El encrespamiento de las hojas de la remolacha y el insecto tras- 
misor. (The curling of the leaves of the beet and the insect 
vector.) Rev. Indus. Agric. (Tucuman). 18(5-6) : 61-66, 
1927. 

Popular discussion. 

La gomosis o pie podrido de los naranjos. (Gummosis or foot 
rot of oranges.) Rev. Indus. Agric. (Tucuman). 17 : 166-171, 
1927. 

A brief description of the disease with recopamendations for its 
control. The author believes there is some causal agent other than 
Phytophthora parasitica. 

Las manchas bJancas de las hojas de la cana. (White spots of 
sugar-cane leaves.) Rev. Indus. Agric. (Tucumdn) : 17 : 

259-261, 1927. 

A description of the disease. 

El enrojecimiento de las hojas de algunas variedades de cana 
de aziicar. (The reddening of the leaves of certain sugar- 
cane varieties.) Rev. Indus. Agric. (Tucuman). 19 ( 3 - 
4): 104-105, 1928. 

The disease is not considered important. 

Apuntes sobre el mosaico de la cana de azucar. (Notes on mo- 
saic of sugar cane.) Rev. Indus. Agric. (Tucumdn) 18 ( 11 - 
12): 205-209, 1928. (Rev. Appl. Mycol. 7:743, 1928.) 

A discussion of varieties not completely immune to mosaic. 

Departamento de Botanica y Patologia Vegetal. (Department 
of Botany and Plant Pathology.) Rev. Indus. Agric. (Tucu- 
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mdn) 18(^10): 172-174, 1928. (Rev. Appl. Mycol. 7:562, 
1928.) 

Notes on dilferent virus diseases of economic plants. Mosaic ia 
the only important disease. Given the results of tests of P.O.J. 2725. 

La clorosis de^ la cana recien brotada. (Chlorosis of recently 
sprouted caiie.) Rev. Indus. A^ric. (Tucuman) 19(7-8): 
214-215, 1929. 

El cnltivo y las plagas del tabaco. (The cultivation and plagues 
of tobacco.) Rev. Indus. Agric. (Tucuman) 19(7-8) : 215- 
216-1929. 

A brief note. 


Manera de deterrninar los lugares infestados por la enfermedad 
del ananas de cana de azucar. (Mode of determining the ticld 
spots infested by the pineapple disease of sugar cane.) Rev. 
Indus. Agric. (Tucuman). 19(7-8) : 213-214, 1929. 

Refers to Thielaviopsis paradoxa. 


Plaga de los alfalfares. (Pest on alfalfa.) Rev^ Indus. Agnc. 
(Tucuman) 19(7-8): 215, 1929. 

Notes on Rhisoctonia violacea on alfalfa. 


El enruliamento, de las hojas de la tomatera. (Curly top of 
the tomato.) Rev. Indus. Agric. (Tucuman) 20(3-4): 49- 
54, 1930. (Rev. Appl. Mycol. 9:565, 1930.) 

The author refers to this disease as curly toj) of the tomato in 
Argentine which is due to the same virus as the curly top of the 
sugar beet and is known in California as the western yellow blight 
of tomato. It is tran.'^mitted by Afjallia .drirficoUis. 


Las plantaciones de cana sin mosaico en Tucuman. (The cane 
plantations free from mosaic in Tucuman.) Rev. Indus. Agric. 
(Tucuman) 21:126-127, 1931. 

Report of the negative results obtained in Argentine by the roguing 
method for eradication of sugar-cane mosaic. 

La pudricion negra de la cana de azucar {Thielaviopsis). (The 
black-rot of sugar cane (Thielaviopsis) Rev. Indus. Agric. (Tu- 
cuman). 21 (3^) : 55-59, 1931. 

La verrucosis de los ‘‘ Citrus Bst. Exp. Agric. Tucuman. Circ. 
26:1-6, 1931. 

Brief description and recommendations for the control of citrsa 
scab. (Sphaoeloma) 
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Departamento de Bot&nica y Patologia Vegetal. (Department 
of Botany and Plant Pathology.) Rev. Indus. Agric. (Tucu- 
man). 22(1-2) : 31-34, 1932. 

Reports Cephalosporium saoohari on sugar cane. 

Las rayas blancas de las hojas de la cana de azucar. (The white 
stripes of sugar-cane leave.) Rev. Indus. Agric. (Tucumin) 
22(11-12) : 299-302, 1932. 

May be due to low temperature. 

Notas sobre las enfermedades de la cana de azucar. (Notes on 
sugar-cane diseases.) Rev. Indus. AgrJc. (Tucumdn). 23 
(3-4):6&-69, 1933. 

Departamento de Botanica y Pathologia Vegetal. (Department 
of Botany and Plant Pathology.) Ex Memoria Anual del 
ano 1932. (Annual Report for the year 1932.) Rev. Indus. 
Agric. (Tucuman) 23(11-12) : 243-247, 1933. 

Some discussions of sugar-cane disease. Also mentions a disease of 
Citrus in Paraguay that resembles canker. (Pseudomonas citri,) 

La fumagina de la cana de azucar de Santa Pe y Corrientes. 
(Sooty mould of sugar cane in Santa Pe and Corrientes.) 
Rev. Indus. Agric. (Tucumdn) 24(7-8) : 165-167, 1934. 

Account of this minor sugar-cane fungus. 

Clave para la determinacion de las variedades de cana de azucar 
cultivadas en Tucuman. (Key for the determination of the 
sugar cane varieties cultivated in Tucuman.) Tucuman (Ar- 
gentine) Agric. Expt. Sta. Circ. 44:81-94, 1935. 

This is a supplementary work to circular 36 of the same series. 
In this work the reaction to mosaic disease is included as a character 
for the determination of the sugar-cane varieties. 

Una nueva enfermedad del arroz en Tucum4n: la brusone (Pi- 
ricularia Oryzea ) . A new rice disease in Tucuman : blast (Pi- 
ricularia Oryzae) Tucum&n (Argentine) Estac. Expt. Agric. 
Circ. 42, 6 p., 1935. 

Account of the first report of rice blast caused by the fungus Piri- 
oularia Oryzae in Argentine. Control measures are suggested* 


Notas sobre nuevas plagas del arroz en Tucumfin. (Notes on 
new rice pests in Tucum4n. Tucum&n Ext. Expt. Agric. 
(Argentine) Circ. 46, 3 p., 1935. 

Report of a new disease of rice (Xniyloma Oryzae) and desezip- 
tion of symptoms. 
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Sobre algunas enfermedades del algodonero. (On some cotton 
diseases.) Est. Expt. Agron. Tucuman (Argentina) Cire. 
52, 8 p., 1936. 

Popular notes discussing angular leaf spot {Pseudomonas fnalva~ 
oearum E.P.S.) Circular spot (Ceroospora gossypina Cke.); root dis- 
eases, mechanical injuries and diseases that may be introduced. 

Fawcett, H[oward] S[amuel] 

Citrus diseases of Florida and Cuba compared with those of 
California. California Agric. Expt. Sta. Bull. 262 ; 153-210, 
1915. 

& Lee, H[enry] Atherton. 

Citrus diseases and control. Me Graw-IIill Book Company, New 
York, 582. p., 1926. 2d. Ed. 1936. 

A most thorough discussion of all known diseases of citrus. 

Fawcett, William 


Dr. Burck’s method of treatment of the coffee-leaf disease in 
Java. Bull. Bot. Dept. Jamaica. 22 : 3-10, 1891. 

Review of paper by Dr. Burck on the treatment of coffee against 
Hemileia vastatrix. 

Includes popular notes on this fungus and gives warning to growers 
about this dreadful oriental disease of coffee. Includes government 
rullings. 

Report on the coconut disease at Montego Bay. Bctanical Dept. 
Jamaica, Bull. 23, 2 p., 1891. 

Report on the Cayman Islands. Botanical Dept, of Jamaica. 
11:3-4, 1889. 

(Director of Public Gardens & Plantations.) Report on Dis- 
eases in Sugar Cane. Society paper No. 27. (Proe. Agric. 
Soc. of Trinidad 1:184^189, 1894.) 

Popular. Mentions Colletotrichum falcatumy Tnchosphaeria sac- 
chari, root fungus, rind disease and nematodes. The Bourbon cane 
was exterminated. 

The prevention of the introduction and spread of fungoid 
insect pests in the West Indies. West Indian Bull. (Barba- 
dos) 1(1) : 108-113, 1899. 

, tc Bendle, A. B. 

Citrus. — ^Plora of Jamaica. 14(2) : 183-190, 1920. 

Ferdinandien, C[arl Cbristian Frederik], ft Winge, Opyind] 

(Fungi from the Danish West Indies collected by C. Raunkiaer.) 
Bot Tidsk ^:l-25, 1909. 
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(Fungi from Prof. Warming’s expedition to Venezuela and the 
West Indies.) Bot. Tidrskrift 30:208-222, 1910. 

Fernandes e Silva, B. 

A podridao preta e a podridao peduncular dos Citrus. (Black 
rot and stem end rot of Citrus.) Bol. Minist. Agric. Eio de 
Janeiro 24(10-12) : 12-24, 1935. 

The author reports black (Diplodia natalensis) and stem end rot 
(Phomopsi'S (Diaporthe) Citri) occurring in Brazil on citrus fruits. 
The author reviews the outstanding work on these diseases and their 
control by various well known American phytopathologist. 

Femdndez, D. S. & Dijk, J. W. van 

De intervimgsziekte bij de cacao. Bandbonco Proefst. Suri- 
name, Meded 1, 47 p., 1926. 

Fernow, E[arl] H[ennann] 

Potato growing in Bermuda. Anier. Potato Journ. 8(6): 150- 
153, 1931. 

Leaf-roll potato plants give no yield in Bermuda. 

Figueroa, C[arlos] A[rturo] 

The mottling disease of cane and the sugar production of Puerto 
Rico. Journ. Dept. Agric. Puerto Rico. 3(4): 35-43, 1919. 

A statistical study to determine the extent of the losses. 

Filho, A. F. 0. 

0 cambate contra o “mosaico” da canna d assucar. (The fight 
against the ‘ ‘ mosaic ’ ’ of sugar cane. ) Brasil Agric. 12 : 65-70, 
1927. 

Fink. Bruce 

The distribution of fungi in Puerto Rico. Mycologia 10(2) : 
58-61, 1918. 


New species of lichens from Puerto Rico. I. Graphidaceae. 
Mycologia 19(4) : 206-221, 1927. 

Ficher, Edward 

Phalloideen aus Surinam. (Phaloides from Surinam.) Ann. 
Mycol. 26:476-473, 1927. 

Untersuchungun fiber phalloidean aus Surinam. (Investigations 
on the phaloides of Surinam.) Naturf. Ges. Zfirich 73:1-39, 
1928. 

Fincher, Gustavo J. 

Observaciones sobre el rendimiento, la precocidad y la resisten- 
cia a la Pucovnia friticina del trigo 38 M. A. (Observations 
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.. on yield, precocity and resistence to Puccinia triticina of the 
■ wheat 38 M. A.). Nuestra Chacra 4(23) : 17-20, 1929. 

As its title implies these are experimental observations on disease 
resistance breeding experiments. 

Fitzpatrick, Henry Morton 

Rostronitschkia, a new genus of Pyrenomycetes. Mycologia 11 
(4) : 162-167, 1919. 

Monograph of the Coryneliaceae. Mycologia 12(4) : 206-267, 
1920. 


Monograph 6f the Nitschkieae. Mycologia 16(1): 23-67, 1923. 


The genus Fracchiaea. Mycologia 16(3) : 101-114, 1924. 

A mycological survey of Puerto Rico and the Virgin Islands. 
Mycologia 19(3) : 144-149, 1927. 

A review. 


The lower fungi. Phycomycetes. Me Graw-Iiill, New York, 
331 p., 1930. 

Fox, Alvin - 

Nut fall aud leaf-drop of coconut-palms in Cuba. Cuba Rev. 
17(1): 12-15, 1918. 

Brief notes on Phytophthora, 

Fredholm, A[dolf] 

Fungi considered from an economic standpoint. Soc. paper 335. 
Proc. Agric. Soc. of Trinidad. 8 : 393-400, 443-455, 1905. 

Popular discussion including a classification. 

Maize or corn hlight. Soc. paper 469. Proc. Agric. Soc. of 
Trinidad and Tobago. 11 : 354-355, 1911. 

Popular discussion of Ustilago maydis. 


A possible inference to be drawn from the study on cacao canker. 
West Indian Bull. 12(3) : 308-310, 1912. (Trinidad & Tobago 
Dept. Agric. Bull. 11(70) : 46-48, 1912.) 

Popular. 


Diplodia disease of the coconut palm. Society Paper 367. Agric. 
Soc. of Trinidad & Tobago 9(3) : 159-172, 1909. 

A very complete discussion of the disease. Caused by a Diplodia 
which may be same as the Botryodiplodia of Stockdate (See coconut- 
palm diseases in Trinidad) or with Diplodia epicocos Cooke. 
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Freeman. W[illiam] 0[eorge] 

Sugar-cane mosaic. Trinidad & Tobago. Administration Report 
of the Director of Agric. 1922, 12 pp., 1923. 

Eefers to a campaign, for the eradication of mosaic. 

Sugar-cane mosaic. Administration Report of the Director of 
Agriculture of the Dept, of Agric. Trinidad & Tobago, 1921, 
12 p., 1922. (Rev. Appl. Mycol. 2:394, 1923.) 

Eefers to a campaign for the eradication of mosaic. 

An algal disease of cacao. Trinidad & Tobago Dept. Agric. 
Bull. 13(83) : 263-264, 1914. 

Plant pests and diseases. Trfinidad ’& Tobago Dept. Agric. 
Report p., 31-33, 1925. 

Witch broom in Trinidad. Trop. Agrio. (Trinidad) 6(11) : 
287, 288, 1928. 

A description of the disease which the author attributes to Maras- 
wim perniciosus. 


Lime cultivation. Diseases and pests. Soc. paper 610. Proc. 
Agric. Soc. of Trinidad. 15 : 12-13, 1915. 

Popular abstract of an address. 

, & Briton-Jones, H. R. 

Witch-broom disease. A reply to criticisms. ' Trop. Agric. (Tri- 
nidad) 6(2) : 55-56, 1929. 

Refers to Marasmius pernicious. 

PreisG, 0. V. 

Contribuicao as estudio histologico dos cafeeiros no Brazil 
(Cont.) D.N.C. Rev. (Rio de Janeiro) 1936(2) : 829-831, 1935. 

Presa, R. 

Argentine Republic: Melampsora Imoi-populina in the Delta 
of Parana. Iiit. Bull. Plant Prot. 10(7) : 145-146, 1936. 

Popular. Rust caused by the fungus Melampsora larid-populina is 
reported to have developed with great intensity on Populus nigra var, 
italica in the Delta of Parand, this being the first record of its oc- 
currence in the Argentine. Description of symptoms are given as 
well as associated organisms. 

Preise, P[riedrich] W. 

Cane diseases and plagues in Brazil. Mosaic, sereh, iliau diseases 
and gummosis are the most prevalent — low yield attributed 
largely to losses caused by these agents. Facts About Sugar 
26(24) : 613-614, 1930. 

A popular discussion of cane diseases in Brazil. 
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Fries, Robert Elias 

Myxomycetes von Arj^entinien und Bolivia. Arkiv. Bot. 1 : 57- 
70, 1903. 

tiber einige Gasteromyeeten aus Bolivia und Argentinien von 
Rob. Fries. Arkiv. Bot. 8(11): 1-34, 1909. 

Die Myxomyceten d(^ Juan Fernandez-Islen. In: Skottsberg, 
C. The Natural History of Juan Fernandez and Eastern Is- 
land. V. II. Botany pt. 1., Uppsala, 1920. 

Pries, There 0. 

Die Gasteromyeeten des Juan Fernandez-und Osterinseln. In 
Skottsberg, C. The Natural History of Juan Fernandez and 
Eastern Islands. V. II. Botany Part 2, Uppsala, p. 59-60, 
1922. 

Forsyth, W. J. 

King coffee, a new coffee-leaf disease developed in Soconnusco 
Chipas, Mexico. New Iberia Exterprise, 21, 1896. (Trop. 
Agric. (Ceylon) 16:549-550, 1897.) 

The author reports his observation in the coffee groves affected 
by the maladies. 


Coffee planting in Mexico ; Coffee-leaf disease in Chiapas, 
Mexico. Trop. Agric. (Ceylon) 16:629-631, 1897. 

Fortun Martinez, Gonzalo & Bruner, Stephen C[ole.] 

Investigacioncs sobre la enformedad del mosaieo o rayas ama- 
rillas de la cana de aziicar. (Investigations on mosaic or 
yellow stripe disease of siigar cane.) Rev. Agric. Comm. & 
Trab. Cuba 3 :441-445, 1921. 

The results of a field test with 52 varieties of cane to determina 
resistance and susceptibility. 

El mosaic o rayas amarillas de la cana de azucar. (The mosaic 
or yellow stripe of sugar cane.) Rev. Agric. Com. & Trab. 
Cuba 6(1) : 4r-8, 1924. 

iCu&l es el origen del matizado en Cuba? (What is the origin 
of mottling in Cuba?) Rev. Azuearera (Argentina) No. 374: 
1089, 1924. 

Furtado, 0. X. 

Coconut tapering disease. Trop. Agric. (Ceylon) 61(2): 126, 
1923. 

A discussion. 

Cktillard, A. 

Le genere MeUola Pai^s, 163 p., 1892. 
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O&ndara, G. 

Los nematodes del cafeto. (Coffee nematode.) Com. Par. Agric. 
(Mexico) Circ. 61, 7 p., n. d. 

Description of the nematode Heterodera radicicola and its effects on 
the coffee tree. He gives methods of control. Among the sub- 
stances suggested to fight this pest he mentioned gasoline, benzine, 
copper sulfate, carbon bisulfate and potasium sulfocarbonate. 

Enfermedades y plagas del naranjo. Est. Agric. Central, Me- 
xico, Bol. Ill, 40 p., 1920. 

Gandia Cordova. Ramon 

La enfermedad de la cana. (The sugar cane disease.) Rev. 
Agric. Puerto Rico 3(1) : G3, 1919. 

Popular account discussing the occurrence of the diseiise in Puerto 
Rico. He refers to sugar-cane mosaic. 

Garanssini, L. A. 

El ‘‘pasmo’’ del lino Phlyctaena linirola Speg. Ensayo de campo 
de resistenoia varietal y estudio morfologico y fisiologico del 
parasito. (^‘Pasmo^^ of flax. Phlyciaena linicola Speg. Field 
experiment on varietal resistance and a morphological and 
physiological study of the parasite.) Rev. Pac. Agron. (La 
Plata) 20(2) : 170-261, 1935. 

Detailed account of experimental and field work of the disease. 
^‘Pasmo^^ of flax in Argentine caused by the fungus, Septoria Uni- 
cola (Speg.) Nov. comb. {Phlyctaena linicola Speg.). A bibliography 
of 83 titles is appended. 

Gardner, N[athaniel] L[yon] 

New Myxophyceae from Porto Rico. Mem. New York Bot. Gard. 
7:1-144, 1927. 

Garman, Phillip 

Some parasitic Porto Rican fungi. Mycologia 7(6) : 333-340, 
1915. 

Gassner, G. 

Die Getreideroste und ihr Auftreten im subtropischen ostlichen 
Sudamerika. Centralb. Bkt. Zweite Abt. 44: 305-381, 1915, 

Neue Peststellungen iiber Auftreten und Verbreitung der Ge- 
treiderostarten in Sudamerika. (New facts concerning the 
occurrence and distribution of the cereal rusts species in South 
America.) Phytopath. Zeitschr. 4(2) : 189-202, 1931. 

Gives account of observation made by the author during a trip 
in South America in regard to the rusts found on cereals. 
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Oaumann, E. 

Mykologische Notizen II (Mycological notes II) Ann. Mycol. 34 
(1-2) : 61-68, 1936. 

Mention is made in these notes on the occurrence of Aecidium 
hippeastri n. sp. on Hippeastrum hicolor leaves in Chile. Diagnose 
and description is given. 

Giaccone, V. 

Los principales enemigos del vinedo. (The principal enemies 
of the vineyard.) Defense Agric. (Uruguay) 1:67-70, 1920. 

A popular report on the more important diseases including Oidium, 
Plasmoparay black-rot, chlorosis and a root rot. 


Como curar el duraznero en primavera y principio de verano. 
(Treatment of the peach in Spring and early summer.) De- 
fensa Agric. (Uruguay) 1:293-294, 1920. 

Treatment for Exoasom deformans and Aphis persxcae. 

Gilber, Frank A[lbert] 

Myxomycctes from Britisli Guiana and Surinam. Mycologia 
20(1) : 27-28, 1928. 

Girardi, Jose 

Tumor bacteriano del duraznero. (Bacterial tumor of the 
peach.) Defensa Agric. (Uruguay) : 1 : 279-281, 1920. 

A description of a gall which is said to be caused by Bacterium 
persicae. 


La chlorosis de las plantas. (Chlorosis of plants.) Defensa 
Agric. (Uruguay) 1:300-302, 1920. 

Gonoderma sessili Morrill. Argentina, Bol. Mins. Agric. de la 
Nacion. 27(1) : 236-239, 1922. 

The author gives description of this fungus and his observations on 
its behaviour and treatment. 

Girola, C[arlos] D. 

Enfermedades del tomate en Argentina: Podredumbre apical 
(Fusarium sp.), Antracnoi^s {Collet otrichum phomoides Sacc.) 
Peronospora {Phytophthora infestans De Bary.) (Diseases 
of tomatoes in Argentine: Apical rot {Fusarmm sp.), 
Anthracnose {Colletotrichwni phomoides Sacc.) and Peronos- 
pora {Phytophthora infestans De Bary.) Bol. Min. Agric. 
Nac. Argentine 27 : 503-505, 1922. 

Goldi, Emil August 

Memoria sobre una enfermedad del cafeto en la Provincia de 
Rio de Janeiro, Brasil. (Report on a disease of coffee in 
the Province of Rio de Janeiro, Brazil.) Mexico, 118 p., 1894. 
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Eelatorio sobre a molestias do cafeeiro do Rio de Janeiro. (Re- 
port of coffee diseases in the Province of Rio de Janeiro.) 
Arch. Mus. Nac., Rio de Janeiro 8:9-121, 1897. 

Odmez Menor^ J. 

Las plagas en la agricultura dominicana. (The pests in the 
dominican agriculture.) Bol. Sec. Publ. Difus. Agric. Sec. 
Estado Agric. & Com. Dominicana No. 12, 41 p., 1934. 

Account of fungus diseases on p. 20-36. 

Ilongos que atacan e| rosal. (Fungi that attack the rose.) Rev. 
Agric. Santo Domingo 27(78) : 2304-2303, 1936. 

Popular notes are given on the rose diseases caused in the Domini- 
can Kepublic by Actmema (Diplocarp(yn) Eosae and Festalozzia dis- 
cosioides. Control measures are suggested. 

Hongos que ocasionan dafios a las plantas ‘‘Flor de soF' (Fungi 
that damage sun-flower plants.) Rev. Agric. Santo Domingo 
27(80) : 2415, 1936. 

Popular notes and control mefisures of three sunflowers diseases in 
the Dominican Republic. 

Oonaux^ C.B. et al. 

Report of committee on Agricultural progress of the Louisiana 
Sugar Planters’ Association for the year 1920. Louisiana 
Planter & Sugar Manuf. 66 : 185-189, 1921. 

A report on the mosaic disease. 

Goncalves Garneiro, Joao 

A ‘‘mancha do olho pardo” da folha do Cafeeiro (The ‘‘brown 
spot'" of coffee leaf.) Rev. Inst. Cafe. San Paulo (Brazil) 
10(104) : 1893-1895, 1935. 

The brown spot of coffee (Cercospora coffeicola) is of little im- 
portance in Brazil. A dcscrii)tion of the causal organism is given. 


0 tratamento des plantas citricas. (The treatment of citrus 
plants.) Rev. Citric. 7 p., 1935. 

Popular direction for the treatment of the most common citrus 
diseases in Brazil. 


A nalhologia do cafeeiro. (The coft'ee pathology.) Rev. Inst. 
Cafe. Est. (S. Paulo) Brazil. 10(105:2131-2132, 1935. 

Popular account about the importance of phytopathology in coffee 
culture of to-day. 

Gonzales Fragoso, R[omualdo], & Ciferri, B[afael] 

Hongos parasitos y sapr6fitos de la Republica Dominicana. 
(Parasitic and saprophytic fungi of the Dominican Republic.) 
Bol. R. Soc. Bsp. Hist. Nat. 26(8) : 356-368, 1925. 
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Hongos pardsitos y saprofitos de la Eepiiblica Dominicana. 
(Parasitic and saprophytic fungi of the Dominican Republic.) 
Bol. R. Soc. Bsp. Hist. Nat. 26(9) : 443-456, (10) : 508-516, 
1925. 


, & 

Hongos parasites y saprofitos de la Republica Dominicana (9 
Serie) (Parafhtic and saprophytic fungi of the Dominican 
Republic (9th Serie). Bol. R. Soc. Exp. Hist. Nat. 27(2): 
68-81, 1927. 


& 

Hongos parasites y saprofitos de Ja Repiiblica Dominicana (11, 
12, 13, 14, 15 Series) (Parasitic and saprophytic fungi of the 
Dominican Republic (Series 11-15) Estac. Agron. de Moca. 
(Santo Domingo) Ser. B. Botany. 11, 79 p., 1928. 

& 

Hongos parasites y saprofitos de la Republica Dominicana. 
(Serie 16) (Parasitic and saprophytic fungi of the Dominican 
Republic (16 Serie) Bol. R. Soc. Esp. Hist. Nat. 28(7): 377- 
388, 1928. 

Gonzalez Rios, Policarpo 

El mal del platano. Rev. Agr. Puerto Rico. 3(5) : 51-55, 1919. 

Popular account, very comprehensive. 

Goodey, T. 

On the nomenclature of the root-gall nematodes. J. Helm VII 
(4) : 223-230, 1932. 

Ootoh, K. 

On the black spot disease of the Dioxcorea alata and D. batatas. 
(Gloeosporium pextis Massee.) Journ. Soc. Trop. Agric. 1: 
301-319, 1929. 

Gough, Lewis Henry 

List of fungoid parasites of sugar cane observed in Trinidad. 
Dept. Agric. Trinidad & Tobago Bull. 10(69) : 177— 181, 1911. 
1911. 

A list of the diseases with brief bibliographies of each one. 

Gowdey, C[arlton] 

Relationship of insects to mosaic disease of sugar cane. Jamaica 
Dept. Agric. Ann. Rpt. 1924 : 19—20. (Rev. Appl. Ent. ser. 
A. 12:442-445, 1924. 

Graziana, A. 

Deux champignos parasites des feuilles de coca. (Two parasitic 
fungi of coca leaves.) Bull. Soc. Mycol. Prance 7:152—153, 
1891. 
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Oravier, Gabriel 

Conferencia proniincaida por el Dr. Carlos E. Charddn, Cotoii- 
sionado de Agricultura de Puerto Rico en la Bstacidn Agro- 
nomica sobre la enfermedad del mosaico o matizado de la 
cana de azucar. (Conference delivered by Dr. Carlosi B. 
Chardon, Comniissioner of Agriculture of Puerto Rico in the 
Agricultural Experiment Station on mosaic or mottling dis- 
ease of sugar cane.) Rev. Agric. Com. & Trab. Cuba 7(8) : 
29-32, 1925. 

Ou6rin-Meneville, & Porrottet 

Memoir sur un insects et un champignon qui ravagent les ca- 
feeirs aiix Antilles. (Report on an insect and a fungus that 
attack the coffee tree in the Antilles.) Paris, Min. de la Ma- 
rina, 32 p., 1842. 

The authors describe and give biochemical data about a fungus 
which produces a disease on the coffee trees of the Antilles. The 
insect which they account for under the name Elachiste coffeella 
seems to be the first description of the well known coffee leaf miner. 

Ouilliemond, A. 

A propos de rorigrine des levures. Ann. Myeol. 6:49-69, 1907. 

Ouiscafre, Arrillaga, J[aime B.] 

Gomosis de la toronja en la Hacienda Eiigenla (Puerto Rico) 
(Grape-fruit gummosis in Hacienda Eugenia (Puerto Rico). 
Rev. Obras Publ. 8(5) : 124-125, 1931. 

The brown rot fungus in Puerto Rico. Journ. Dept. Agric. 
Puerto Rico 16(2) : 193-202. 1932. 

Phytophthora (Pythiacytis) citrophthora. 

The nature of inhibition between certain fungi parasitic on 
Citrus. Phytopathology 25(8) : 763-775, 1935. 

The fungi under study were Diaporthe citri, Phytophthora parasitica 
and P. citrophthora on Citrus in Puerto Rico. 

Guzman, D. J. 

Una enfermedad del cafeto en San Salvador (A coffee tree dis- 
ease in San Salvador.) Com. Par. Agric. (Mexico) Circ. 60, 
24 p., n. d. 

Description of a coffee disease caused by the fungus Stilbella 
flavida. Account on its distribution and damages it causes. Bor- 
deaux mixture is recommended as a control measure. 

fiarBness, Harvey Wilson 

Fungi collected by T. S. Brandegee in Lower California in 1889. 
Proe. California Acad. Sci. II, 2 : 231-232, 1889. 

Hagelstein, B[obert] 

Mycetozoa from Porto Rico. Mycologia 19(1) : 35-37, 1927. 



BIBLIOGRAPHY — MYCOLOGY AND PHYTOPATHOLOGY 


365 


Hall, C[onatant] J[ohan] J[acob] van 

The witch-broom disease in Surinam. Trop. Life 2(6) ; 83, 1906. 

, & Drost, A. W. 

Les balais de sorciere du cacaoyer provoqufe par Colletotrichum 
luxificum n. sp. (The witches-broom of cacao produced by Col- 
lectotrichum luxiflcitm n. sp.) Recuil des Travaux Bot. Nee- 
derland, Vol. 4, p. 77, 1907. 

& 

(The witch-broom disease in Suriname, its cause and treatment.) 
Suriname Dept, vau Landb. Bull. 16, 1909. (Agric. Soc. Tri- 
nidad & Tobago Soc. Paper No. 398, 1909.) 

A very complete discussion of this disease which is caused by 
Exoasms theohromae. 


& 

Witches’ broom disease of cacao. Journ. Bd. Agric. British 
Guiana. 2(3) : 126-132, 1909. (Rec. Trav. Bot. Needer- 
land. 4(8) : 243-319, 1908. Roy. Bot. Gard. Kew Bull. Misc. 
Inf. 6:223-224, 1909. Proc. Agric. Soc. Trinidad & Tobago 
9(12) : 475-564, 1909. Tropical Life 1:12, 1905.) 

& 

De krulletonziekte der Cacaoboomen in Surinam, haar oorzaak 
en haar bestrijding. Surinam Dept, van Landb. Bull. 16, 17 
p., 1909. 

Hall-de Jonge, A. E. van 

Kanka of Roodroot van deii cacaoboom vervorzaakt door Spica/ria 
colorans n. sp. Surinam Dept, van Landb. Bull. 20, 22 p., 
1909. 

, & Drost, A. W. 

De insterwingsziekte der cacaoboom en hot “bruinrot” der ca- 
caovruchten, veroozaakt deer {Diplodia cacaicola), (The 
die-back of cacao trees and the broom rot of cacao fruits.) 
Surinam Dept, van Landb. Bull. 21, 15 p., 1909. 

Hansford, 0[liflford] G[erald] 

Sugar and mosaic disease of cane. Journ. Jamaica Agric. Soc. 
27(8): 865-869, 1923. 

History and description of the disease. Methods of transmission 
and control. 


The mosaic disease of sugar cane. Jamaica Dept. Agric. Microb. 
Circ. 2, 14 p., 1923. 

A very complete popular discussion of this disease. 


Report of Microbiologist. Jamaica Dept. Agric. Ann. Bept. 
1922:24^-26, 1923. 

Besults of work on Fusarium cuhense. Also mentions mosaic of 
sugar cane, Colletotriohwn fdloatum, Marasmius saochari, coconut bud 
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rot, Cercospora nicoticmae, Cladosporium fulvum, Phomopsis sp. on 
mango, Guignardia hidwelU and Plasmopara viticola of grape, Colleto- 
trichum agaves on sisal, Fusarium sp., Phytophthora sp., Thielaviop- 
sis paradoxa and bacteria of pineapple. Also Asohersonia goldiana on 
Aleuroccmthus woglumi. 

The Panama disease of bananas. Jamaica Dept, of Agric. 
Microbiol. Circ. I, 28 p., 1923. 

Tomato diseases and their control. Jamaica Dept. Agric. Microb. 
Circ. 3, 12 p., 1923. 

Describes damping off in seed beds due to Jihizoctonia, Fusarium 
and Pythmm. Also Cladospormm fulvum, Septoria ly coper sici, Fusa- 
ri/um lycopersici, Bactermm solanacearum, Phytophthora infesta/ns, 
Fusari/wm solani, Macrospormm solani and Colletotrichum phomoides. 

Report of Government Microbiologist. Ann. Rept. Dept. Agric. 
Jamaica for the ylear ending 31st. Deoember 1923i : 23-25, 
3924, 

Reports Fusarium cuhense, Cercospora musarum, Sphaerostilbe mu- 
sarum, Thielaviopsis paradoxa, Marasmius semiustus, VerticiUum and 
Fusarmm of the banana. Also Phytophthora palmivora of the coco- 
nut. 

Mosaic disease of canes. Journ. Jamaica Agric. Soc. 27:961- 
964, 1924. 

The author discusses the spread of the dise^e, methods of eradica- 
tion and the results of experimental work. 

Forms of mosaic disease, Journ. Jamaica Agric. Soc. 29(1): 
13-14, 1925. 

A brief statement of different types of chlorotic diseases. A paper 
read by the author, discussing inspection, transmission and necessity 
for control. 

Report of the Microbiologist. — Ami. Rept. Dept. Sei. & Agric. 
Jamaica for year ending Dec. 1924:21-23, 1925. 

Mentions Fusarium cuhense, Cercospora musarum, Phytophthora tn- 
festans, Altenana solani and Actinomyces scabies. 

Some remarks on questions raised by the Panama disease of 
bananas. Proc. 9th. West Indian Agric. Conf. Jamaica. 
1924:41-51, 1925. 

The disease is transmitted by suckers, by trash, by wind-borne 
spores and by soil. Discusses control and present position in Ja- 
maica. 
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, & Sutherland, J. B. 

Panama disease of bananas. Journ. Jamaica Agric. Soc. 29(6) : 
237-240, 1925. 

Recommendation for the control of the disease. 

Mosaic disease of sugar cane. West Indian Agric. Conf. Proc. 
1924:76-82, 1925. 

This paper is devoted almost entirely to control and includes a 
discussion of transmission by Aphis maidis. 

Panama disease of the Gros Michel banana. Proc. Agric. Soc. 
Trinidad & Tobago 26(12) : 557-578, 1926. 

A very complete popular discussion. 

Report of the Microbiologist. — ^Ann. Rept. Dept. Sci. and Agric. 
Jamaica, ending Dec. 31, 1925:12-14, 1926. 

Refers to several diseases of plants. 

Panama disease in Jamaica. Jamaica Dept. Agric. Microb. Circ. 
6, 35 p., 1926. 

A summary of our knowledge of this disease. 

The Fusaria of Jamaica. Kew Bull. Misc. Inform. 1926(7): 
257-288, 1926. 

Refers to Fusarium cubense, F, oxysporum, F. orthroccras, F. scle- 
rotium and F. aurantiacim. 

, & Murray, P[ercival] W[aterhouse] 

The mosaic disease of sugar cane and its control in Jamaica. 
Jamaica Dept. Agric. Microb. Circ. 6, 39 p., 1926. (Int. 
Sugar Journ. 29(341) : 240-242, 1927. Rev. Appl. Ent. ser. 
A. 15:96, 1927. Rev. Appl. Mycol. 6:185, 1927.) 

This is in reality two papers. The first by the senior author giv- 
ing general discussion of symptoms, cause, transmission, hosts, effect 
on the cane and methods of control. The second by the junior author 
stating his experience in field control of the disease. 

Hanson, A[rthur] P[onton] 

Mosaic disease. Journ. Jamaica Agric. Soc. 28(7) : 242-243, 
1924. 

The author discusses symptoms, effects and methods of control. 

Hardy F. 

Studies on West Indian Soils. West Indian Bull. 19(2) : 189- 
213, 1920. 

Part of this paper is devoted to the relationship of soil to the die 
back disease of limes. 

Harlot, Paul 

Champignons: In Mission Scientifique du Cap. Horn, tome V, 
Botanique, Paris p. 173-200, 1889. 
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Les maladies du baninier a la Jamaique. (The banana diseases 
in Jamaica.) Journ. Agric. Trop. 14:166-169, 1914. 

Discussion of Panama disease, blackspot, Bonny-gate or Panama 
wilt, Maraamvas rot, heart leaf disease and Surinam Panama disease. 

Harland, S. C. 

On the genetics of crinkled dwarf rogues in sea island cotton 
Part IT. West Indian Bull. 16(4) : 353-355, 1918. 

The character of this paper is indicated by the title. 

Manurial experiments with sea island cotton in St. Vincent in 
1918-19, with some notes on the control of certain diseases by 
spraying. West Indian Bull. 18(1): 20-32, 1920. 

Contains a report on results of spraying. 

Wither-tip disease of limes. Trop. Agric. (Trinidad) 3(4) : 
74-75, 1926. 

A discussion of the efforts to control this disease which is caused 
by Gloeospormm limeiUcolum. 

Hart, J. H. 

Cacao pod disease. Trinidad Bull. Bot. Dept. 3(11) ; 167-168, 
1889. 

Some fungi of the cacao tree. West Indian Bull. 1(4): 422- 
427, 1900. 

This paper contains historical data and discussion of Phytophihora 
omnivora Do Bary and Nectria 2)ainii Ma»see.' 


Cacao diseases. Trinidad, Bot. Dept. Bull. Misc. Inf. 27 : 328. 
1901. 

Studies in cacao diseases. Proc. Agric. Bot. Trinidad & Tobago 
8(11) : 503-508, 1903. 

Coconut disease. Roy. Bot. Card. Bull. Misc. Inf. Trinidad 6 : 
241-243, 1905. 

Bud rot disease in coconuts. Gulf Coast, 1905. (Preliminary 
Report.) Society paper No. 238, Proc. Agric. Soc. Trinidad. 
6:230-232, 1905. (Bull. Misc. Inf. p., 242-243, 1905.) 

Popular. Writen before the cause of the disease was known. Re- 
fers to article on coconut fever in British Honduras, Jamaica and 
Demerara in Kew Bull. Vol., 1893 : 41. 


Studies in cacao diseases. Soc. Paper No. 343. Proc. Agric. 
Soc. Trinidad. 8 : 503-508, 1908. 

Popular. Mentions Diplodia cacaoicola. 
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Diseases of cacao. West Indian Com. Circ. 24(289) ; 509-513, 
(290) : 533-537, 1909. 

The fauna of the cacao field. West Indian Com. Circ. 24(291) : 
557-561, 1909. 

A note on one of the coconut diseases. Proc. Agric. Soc. Tri- 
nidad & Tobago 9(2) : 60-61, 1909. 

Hauman-Merck, Luciano 

Les parasites vegetaux des plantes cultivees en Argentine. (The 
vegetable parasites of cultivated plants in the Argentine.) 
Centralb. Bakt. Zweite Abt. 43 : 420-454, 1915. 

Les parasites vegetuax des plantes cultivees en Argentine et dans 
les regions limitrophes. (The vegetable parasites of plants 
in the Argentine and adjoining regions.) Ann. Mas. Nac. Bue- 
nos Aires 26:163-225, 1915. 

Notes floristiques, quelques cryptogames, gymnospermes et mono- 
cotyledones de PArgentine. Ann. Mus. Nac. Hist. Nat. Bue- 
nos Aires 29:391-443, 1917. 

& Parodi, L. R. 

Los parasitos vegetales de las plantas en la Republica Argentina. 
(The vegetable parasites of plants in the Argentine Republic.) 
Rev. Pacult. Agron. & Veter. 3:227-274, 1921. 

Hecq, L. 

Una enfermedad del cafe en Peru. (A coffee disease in Peru.) 
Bol. Min. Fomento (Peru) 4(9) : 30-39, 1906. 

Popular account on a coffee leaf disease caused by the fungus 
Stilbella fl<wida. Bordeaux mixture and sanitation in the plantation 
are recommended as control measures. 

Hedges, Florence 

Sphaeropsuis tumefaciens n. sp. The cause of the lime and orange 
knot. Phytopathology 1(2): 63-65, 1911. 

, & Tenny, L. S. 

A knot of citrus trees cailsed by Sphaeropsis tumefddiens, 
U.S.D.A. Bur. Plant Ind. Bull. 274, 75 p,. 1912. 

Heller, A[mos] A[rtliur] 

Some Porto Rican fungi. Muhlenbergia 1(1): 18-19, 1900. 

Other Porto Rican fungi. Muhlenbergia 1(1) : 19-21, 1901. 

Hempel, Adolph 

Molestias em cafezaes. (Coffee diseases.) Bol. Agric. Sec. 
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Agric. Com. & Obras Publ. (S. Paulo) Brasil 22(11-12) : 
330-332, 1921. 

Brief notes on coffee diseases observed by the author in the coffee 
groves of Piratininga, Brazil. 


(A new species of fungus-producing canker on cacao trees.) 

Bol. Agric. Sec. Agric. Com. & Obras Publ. S. Paulo, Brazil 
6(1): 22-24, 1904. 

Ceroccocus paraphyhensis n. sp. Nota preliminar. Rev. Mus. 
Paul, S. Paulo 16:389-391, 1927. 

Hennings, P. 

Fungi brasilenses II. Reprinted from Engler Bot. Jahrb. 17 : 
523-526, 1893. 

Neue und interessante Pilze aus dem Konigh botanischen mu- 
seum in Berlin II. Hedwigia 33:229-233. 1894 

Fungi Goyazenses. Hedwigia 34:88-112, 1895. (Bull. Torr. 
Bot. Club 22:478-484, 1895.) 

Fungi Blumenaviense. Hedwigia 34:335-338, 1895. 


Natrage zu den Fungi Goyazenses Hedwigia 34 : 419-324, 1895. 
(Bull. Torr. Bot. Club 22:113-116, 1896.) 

Nachtrage zur Plizflora Sudamerika II. Hedwigia 36 : 190-192, 
193-246, 1897. 

Die Gattung Diplotheca Starb. sowie einige interesante und neue, 
E. Ule gesammelte Pilze aus Brasilien. Beiblatt zur Hedwigia 
37:205-206, 1898. 

Fungi jamaicensis. Hedwigia 37 : 281, 1898. 

Xylariodiseus nov. gen. und einige neue brazilianische Asco- 
mysetes des E. Ule schen herbars. Hedwigia, Beiblot 38: 
63-65, 1899. 

Fungi chilensis a cl. Dr. F. Neger collecti. Hedwigia, Beiblat. 
38:129-130, 1899. 

Fungi pardenses — I. Hedwigia, Beiblat. 89:76-80, 1900. 

Fungi mattogrossenses a Dr. R. Pilger collecti 1899. Hedwigia, 
Beiblat 89:134-139, 1900. 
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Einige neue Uredineen aus verschiedenen Gebieten. Hedwigia 
39:153-155, 1900. 

Taxonomic: records Puccinia Porophylli as new species from Ve» 
nezuela. 

Fungi paraenses. Bull. Mus. Paraenses 3:231-237, 1901. 

Fungi (iostaricenses I. a cl. Dr. H. Pittier. Iledwigia, Beiblat 
41:101-105, 1902. 

Fungi Blumenavienses II. A Cl. Alfr. Moller lecti. Iledwigia 
41:1-33, 1902. 

Fungi ])araenses II Cl. Dr. J. Huber collecti Iledwigia, Beiblat 
41:13-18, 1902. (Mus. Goeldi 4:407-414, 1904.) 

Fungi fluminensis a Cl. E. Ule collecti. Hedwigia 43:78-95, 
1904. 

Einige neue pilze aus Costarica und Paraguay. Iledwigia 43: 
147-149, 1904. 

Fungi amazonici a Cl. Ernesto Ule collecti. Hedwigia 43 : 1^*4- 
186, 242-273, 351-352, 353-400, 1904; 44:57-71, 1906. 

Fungi bahiensis. Iledwigia 47:266-270, 1908. 

Fungi S. Paulenses I-IV a Cl. Putteinans collecti. Iledwigia 
41 : 104-118, 295-311, 1902; 43: 197-208, 1904; 48: 1-20, 1908. 

Fungi pardenses I. Hedwigia, Beiblat 48 : 101-117, 1908. 

Aliquot fungi peruviani novi. Bot. Jahrb. Engler 40:225-227, 
1908. 

Henricksen, H[enrick] C[hristian] 

Vegetable growing in Puerto Rico. Puerto Rico Agric. Expt. 
Sta. Bull. 7, 58 p., 1906. 

Popular. Mentions several diseases of common occurrence in 
Puerto Eico. 

Herculais, J. K. d’ 

Los bongos parasitos de las langostas, su propagacion natural y 
artificial. (The parasitic fungi of the locust, its natural and 
artificial propagation.) Buenos Aires 38 p., 1920. 

Hem&ndez Torres, Oscar 

Control del “mosaico’’ o “rayas amarillas’’ de la cana de azti- 
car (Control of mosaic or ‘‘yellow stripe’’ disease of sugar 
cane.) Rev. Agric. Com. & Trab. Cuba 10(4) : 16, 1928. 
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Herre, Albert [William], C[hri8tian Theodore] 

Notes on Mexican lichens. Bryologist 23 : 3~4, 1920. 

Herrera, A. L. 

Las plagas de la agricultura. (The agricultural pests.) Mexico 
Min. de Fomento, Parts 3-7 : 179-434, 1903. 

Popular account of crop pests in Mexico. 

Algunas erifermedades del cafeto. (Some coffee tree diseases.) 
Com. Par. Agric. (Mexico) Circ. 1, 8 p., n. d. 

Brief discussion on the diseases caused by Stilhvm flavidum and 
Sphaerella coffeicola. Bordeaux mixture is recommended as a con- 
trol measure. 

Resultados practicos al combatir las plagas agricolas. (Prac- 
tical results in combating agricultural pests.), Com. Par. 
Agric. (Mexico) Circ. 11, 49 p., n. d. ' 

Popular notes on practical results obtained with fungicide used on 
agricultural crops in Mexico. 


La enfermedad del cafeto en Oaxaca. (The coffee tree disease in 
Oaxaca.) Bol. Com. Par. Agric. (Mexico) 2(5) : 207-276, 
1904. 

Summary of reports on the disease caused by the fungus Stilbella 
flavida. Other organisms are considered in this report. Bordeaux 
mixture is given as a remedy for most leaf troubles of coffee of 
fungus origin. 

Hesler, L[exemuel] B[ay] 

Progress report on citrus scab. Puerto Rico Agric. Expt. Sta. 
Report. 1917:30-31, 1918. 

A preliminary report. Disease is caused by Cladosporium citri. 
Recommendations for control. 

Hewison, H. K., & Symond, J. E. 

Mycological notes. Trop. Agric. (Trinidad) 6(4): 93, 1928. 

A brief reference to Altema/ria longipedidllata on cotton. 

Hicken, C. M. 

Segunda contribucion al conocimiento de la bibliografia bot&- 
nica Argentina. (Second contribution to the knowledge of 
the bptanicel bibliography of Argentine.): Darwiniana 1: 
319-430, 1929. 

HiU, A. W. 

A visit to the West Indies. Kew Bull. Misc. Inf. p. 166-189, 
1912. 

Hill, B. O. & Hawkins, Lon A. 

Transportation of citrus fruits from Puerto Rico. U.S.D.A. 
Bull. 1290, 19 p., 1924. 

A paper on refrigeration. The one fungus mentioned is Diplodia 
natiUensia. 
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Hirschhorn, Elisa, & Hirschhorn, J. 

Los Carbones del maiz en la Argentina. Caracteres sistemdti- 
cos, geneticos y parasitorios. Observaciones preliminares. 
(Maize smuts in the Argentine. Systematic, genetic and par- 
asitic characters. Preliminary observations.) Rev. Fac. Agron. 
La Plata 20(2) : 108-139, 1935. 

Corn smuts in the Argentine Republic lifts hitherto fittrihutod ex- 
tensity to Ustilago Zeae and U. abortifera described by Hpegazzini 
in 1881, but the authors made extensive studies on the systematic 
position, biology and pathogenicity of diseased infiterial fioni all 
over the country as well as from Venezuela and Paraguay. The 
results of their studies are given in detail. 

Hirschhorn, J. 

Dos ro 3 ’as de la cebada, nuevas para la Argentina. (Two barley 
rusts new to the Argentine.) Rev. Fac. Agron. IJniv. Nac. 
La Plata 19(3) : 390-397, 1933. 

This is a continuation of work published in 1930 reporting on that 
date the appearance of these two rusts on bfirley in the Argentine 
Republic. (Puccinia anomala and P. glumarum.) After describing 
the life-history jind symptoms of the former it is stated that judging 
by the character of the infection on different species (Hordeum 
spontanrum and H. defleiens.) and several other varieties tlie biotype 
of P. anomala occurring in Argentine is distinct from those found 
in Australia and United states. P. glumnrum has been found to 
occur in fi much more virulent form on Tl. sponianeum and its var. 
nigrum, H. tctrasiichujn, and II. hexa^tichum than on H. dL'itichum. 
In 1931 //. pmilluvi Nutt. var. enclaston Bteud (H. eneJaston Steud.) 
was attacked liy yellow rust. 


Dos royas de la cebada nuevas para el pais. (Two barley rusts 
new to the country.) Phvsis, Rev. Soc. Argentina Cieiic. Nat. 
11(38): 166-167, 1933. 

Records thef occurrence of Puccinin anomala on Hordeum distichun 
and P. glumarum on H. ietrasUchun, H. hexastichun, H. sponianeum^ 
H. sponianeum var. nigrum. 

Hitchcock, A[lbert] S[pear] 

Cryptogams collected in the Bahamas, etc. Missouri Bot. Gard. 
Rpt. 9:111-120, 1898. 

Hohnel, Franz von 

Eumycetes et Myxomycetes. In Wettstein, R. and Schiffner. .V. 
Ergebaisee der botanischen expedition der Akademie der wis- 
senschaften naeh Siidbrasilien 1901. v. 2 Deutschr. Matn- 
Natur. Kl. Akad. Wiss. Wnero 83:1—45, 1927. 

Holway, E[dvrard] W[illet] D[orland] 

Mexican fungi. Bot. Gaz. 24(1) : 23-38, 1897. 

Mexican fungi. Bot. Gat. 24 ( ): 23-28, 1897; 28 ( ):273— 

274, 1899; 31 ( ) : 326-338, 1901. 
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Mexican Uredineae. Ann. Mycol. 2( ) : 291-294, 1904. 

Hooker, W. C. 

(In Kunth, C. S.) Synopsis plantarum qnas in plagam aequi- 
noctialem Orbis Novi collegenint Al. de Humboldt et Am. Bon- 
pland p. 7-15, 1822. 

Hopkins, J. C. 

Notes on the soft rot of cotton bolls in the West Indies caused 
by Phytophthora. Ann. Bot. 39(154) : 267-280, 1925. 

Report of three strains of Phytophthora on cotton bolls. One from 
Montserrat resembled P. parasitica; one from St. Vincent indistin- 
guishable from P. palmivora and one from Trinidad resembling P. 
parasitica. 

JBEorne, Mary Tracy [Earle] 

The coconut industry in Cuba. Cuba Rev. 6(11): 18-20, 1907. 

Popular. 

Home, W[illiain] T[itU8] 

The bud rot and some other coconut troubles in Cuba. (English 
& Spanish Ed.) Est. Central Agron. Cuba Bull. 16, 43 p., 
1908. 

Popular. 

PJiatnopsis in grapefruit from the Isle of Pines, W. I., with notes 
on Diplodia natalenses. Phytopathology 12(9) ; 414-418, 1922. 

Hotson, J. W., & Hartge, Lena 

A disease of tomato caused by Phytophthora mexicana, n. sp. 
Phytopathology 13(12) : 520-530, 1923. 

Tliis organism was isolated from tomatoes shipped from Mexico to 
Washington. 

Howard, Albert 

On Trichosphaeria sacchari Massee. Ann. Bot. 14: 617-631, 1900. 

Diplodia cacaoicola a parasitic fungus on sugar cane and cacao 
in the West Indies. Ann. Bot. 15(60) : 683-701, 1901. 

The fungus diseases of cacao in the West Indies. West Indian 
Bull. 2(3) : 190-211, 289, 1901. 

This paper contains a discussion of the brown rot disease of the 
pod (Diplodia cacaoicola P. Henn.), the Trinidad cacao pod disease 
(Phytophthora omrmora de Bary), Nectria hainU Massee; a canker 
disease (Nectria ditissima Tul.) of the stem which also attacks 
Erythrina umhrosa, the witch-broom disease of Surinam (Exoaaoue 
theohromae Bits. Bos.) and root disease. 



BIBLIOGRAPHY — ^MYCOLOGY AND PHYTOPATHOLOGY 375 

Witch-broom of cacao. West Indian Bull. 2(2) : 205-206, 289- 
290, 1901. 

Popular notes. 


The field treatment of cane cuttings in reference to fungoid dis- 
eases. West. Indian Bull. 3(1): 73-86, 1902. 

This paper ^ves the results of efforts to control Thielaviopsis by 
treatments with Bordeaux mixture, tar, lime, water, etc. 


Suggestions for the removal of epiphytes from cacao and lime 
trees. West Indian Bull. 3(2) : 189-197, 1902. 

These organisms, mostly Cuscuta and Loranthaceae are injurious. 


On some diseases of sugar cane in the West Indies. Ann. Bot. 
17:373-412, 1903. 


The rind disease of sugar cane in the West Indies. Intern. 
Sugar Journ. 6(53) : 215-225, 1903. 

A very comprehensive description of this trouble due to Melon- 
conium. 

Howe Jr., R[eginald] Reber 

On a small collection of lichens from Jamaica, West Indies. 
Mycologia 6(5) : 259-263, 1914. 


The Usneas of the World, 1752-1914, with citations types locali- 
ties, original descriptions and keys. Part II, South America. 
Bryologist 18:38-43, 52-63, 1915. 


An interesting tropical lichen new to the United States. Torreya 
16:50, 1916. 

Huergo Jr., Jos6 M. de 

Antracnosis de la vid. (Vine anthracnose.) Buenos Aires 28 p., 
1899. 


Enfermedad radicular de la vid causada por la Hfiterodera radu 
cicola o AnguUula radicicola de Greef (Anguilulosis) (Root 
disease of the vine caused by Heterodera radicicola or Angui- 
lula racUdcola Greef.) Bol. Min. Agric. Buenos Aires 6(1): 
29-56, 1906. 


Enfermedad radicular del tomate. (Root disease of the tomato.) 
Bol. Agric. & Ganaderia, Rep. Argentina, 2(42) : 1040-1059, 
1902. 

Humphrey, Harry Baker ft Cromwell, Bichiffd 0[liy^] 

Stripe rust, Pucdnia glumarum^ on wheat in Argentine. Phyto- 
pathology 20(12) : 981-986, 1930. 

Description of the symptoms of the disease and its behavior. 
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Humboldt, Alexandri de, Bonpland, Aamati, & Eunth, Carol 
Segismund. 

Nova genera et Species Plantarum quas in peregrin aciones ad 
plagam aequinoctialem Orbis Novi collegerunt, descripserunt, 
partim adumbraverunt Amat. Bonpland et Alex. Humboldt, 
exchedis autograpdiis Amati Bonpland in ordinem diglessit 
Carol Segismund Kunth accedunt tabulae acri incisae, et 
Alexandri de Humboldt iiatationes ad geograpliiam plantarum 
spectantes. Lutecia Parisorum VII, 1895. 

Hunneus, B. 

Enfermedad del cacao. (Cacao disease.) Bol. Assoc. Agron. 
Ecuador 1(2): 19-22, 1920. 

Hunt, Willis R[oberts] 

Miscellaneous collections of North American rusts. Mycologia 
19(5) : 286-288, 1927. 

Rpcords Vromyces Fahae (Pers.) De Bary on Vi'Cm Faba L., Co- 
leosporium Solidagmis (Schw.) Thiim on Solidago sempervirens L., 
Gymnosporagium bermudianuyn (Pari.) Earle on Juniperum bermu- 
diana L., Puednia Hieraeii (Sc hum.) Mart, on Cichorium Intybua 
L., P. Lantcmae Earl, on Lantana involucrata L., and 17. Medicagincs 
Pass, on Medicago lupulina L. all from Bermuda. 

Ihering, H. 

Der brasilianisehe Korceebau und seine Schadlinge. Mittil. ttber 
Brasilien, Berlin 661-670, 1925. 

Illingworth, J. Lawson 

Notes on gumming disease of hi^ar cane. Leeward Islands 
Dept. Agric. 12 p., 1930. 

The author gives a brief discussion of the symptoms, effects of 
the disease, the causal organism, dissemination and varietal suscepti- 
bility. 

Infante, Jorge S. 

Nociones sobre enfermedades del cafeto. (Notions on coffee tree 
diseases.) Rev. Cafetera de Colombia 4(36-37) : 1351-1353, 
1932. 

Brief notes on coffee diseases specially those of fungus origin. 
Special attention is given to those caused by Eemileia vastatrix and 
Cortickm Koleroga, 

Iriarte, David R. 

Observaciones sobre el carate en el Distrito Periji del Estado 
Zulia. (Observations on “carate’’ in the District of Perijfi, 
. State of Zulia.) Gaceta Muskus, Caracas 3(34) ; 16-18, 1932. 

Carate: A disease of the skin — dark spots. 

jTackson, H[erbert] S[pencer] 

New or noteworthy rusts on Carduaceae. Mycologia 14(3) : 104- 
120, 1922. 
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The rusts of South America ])ased on the Ilolway Collection I. 
Mycologia 18(4) : 139-162, 1926. 


The rusts of South America based on the Ilolway Collections II. 
Mycologia 19(2): 51-65, 1927. 

The rust of South America based on Ilolway Collection III. 
Mycoloj^ia 23(2) : 96-116, 1931. 


The rusts of South America based on the Ilolway Collections IV. 
Mycolocria 23(5) : 332-364, 1931. 


The rusts of South America based on Ilolway Collection V. 
Mycolo^ia 23(6) : 463-503, 1931. 


The rusts of South America based on Ilolway Collection VI. 
Mycolo^da 24(1) : 62-186, 1932. 

Jackson, T. P. 

Work connected with insect and fungus pests and their control. 
St. Vincent Dept, of Agric. Ann. Rpt. 1928:8-14, 1929. 


Work connected with insect and fungus pests and their control. 
St. Vincent Dept, of Agric. Ann. Rpt. 1931 : 7-13, 1932. 

Jacquet, J. H. 

Les balais de sorciere du cacaoyer et les moyens de les eviter. 
(Witches’ broom of cacao and the means of avoiding it.) 
Agron. Colon (Ecuador) 18(137) : 129-133, 1929. 

Refers to Marasmius pemiciosus. 

John, Eward 

Myxomyceten aus Amazonas gesammelt E. Ule. Ilcdwigia 43: 
300-305, 1904. 

Jamieson, Clara C. 

Phqma DestrucHva the cause of a fruit rot of the tomato. 
Jourii. Agric. Res. 4(1): 1-20, 1915. 

Occurrence and general appearance of the disease. 

Jaynes, H. A. 

Pineapple disease, (Thielaviopsis ethacetieus) on sugar cane at 
Tucuman, Argentina. Ph^opathology 22(7) : 667-668, 1932. 

Jehle, R[obert] A[ndrew] 

El tizon tardio y la pudricidn de la papa. (Late blight and 
potato rot.) Cuba Est. Expt. Agron. Circ. 48, 6 p., 1915. 
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Jenkins, Anna E[li 2 a] 

A scab disease of lima bean in Cuba and Puerto Rico. U.S.D.A. 
Plant Disease Reporter. 14(11) : 96-97, 1930. 

This disease of Phaseolus Itmatus is caused by Elsinoe ocmavaliae. 
The author published a very complete discussion of this fungus and 
the disease in Journ. Agric. Res. 42(1): 13-23, 1931. 

Lima bean scab caused by Elsinoe. Journ. Agric. Res. 42(1) : 13- 
23, 1931. 

Further studies of lima-bean scab. Phytopathology 23(8) : 662- 
666, 1933. 

This disease is due to Elsinoe canavaliae. The range has been ex- 
tended to Costa Rica, Nicaragua, Guatemala, El Salvador, Dominican 
Republic and possibly to Jamaica. * 

A Sphaceloma attacking naval orange from Brazil. Phyto- 
pathology 23(6): 538-545, 1933. 

A species of Sphaceloma on avocado. Phytopathology 24(1) : 
84-85, 1934. 

New species. — Sphaceloma petseae. 

Jensen, J[ames] H. 

Notes on the present Sugar-cane diseases situation in Puerto 
Rico. Agric. Notes, Puerto Rico Agric. Expt. Sta. (Maya- 
giiez) 69, 8 p., 1936. 

Brief popular notes on the occurrence of the most common disease 
of sugar cane in Puerto Rico. 

Notas sobre la presente situacion de las enfermedades de la cana 
de azucar en Puerto Rico. Rev. Agric. Puerto Rico. 18(1) : 
89-94. 1936. 

Popular. 

Chlorosis of Citrus in Puerto Rico Phytopathology, 27(6) : 731. 
1937. 

Treatment with zinc sulphate. 

Jimenez Nunez, E. 

El cultivo de la cana de azucar. (Sugar-Cane Cultivation.) 
Centro Nal. de Agric. (Argentina) Bull. 6:3-24, 1930. 

Jobert, 0. 

Sur line maladie du cafeier observ6e au Brasil. Compt. Rend. 
Hebdomadaires des Stances de V Academic d' Agri., France 
87:941-943, 1878. 
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Joglax Rodrigaez, F[rancisco3 

“El mosaico” enfermedad del tabaco. Rev. Agric. Puerto Rico. 
26(10) : 150, 176, 1930. 

Popular discussion and description. 

Johann, Helen 

Diplodia macrospora on corn in Brazil. U.S.D.A., Plant Dis- 
ease Rep. 19(1) :9-10, 1935. 

A record of this disease on com from Brazil where it is considered 
new. This fungus was described by Earle and has been reported 
from Alabama, North Carolina, South Carolina, Florida and Loui- 
siana. 

Johansson, N. 

A contribution to the knowledge of the etiology of fruitlet black 
rot disease of pineapple. Svensk. Bot. Tidskr., 28(3): 384- 
404, 1934. 

An account of this disease in Guatemala. The author accepts the 
work of Barker in Haiti and Serrano in the Philippine that the 
disease is caused by Bacilltts ananas, 

Johnston, John R[obert] 

The bud-rot of the coconut palm. U. S. Bur. Plant Indus. Circ. 
36, 5 p., 1909. 

A brief history of the disease without statement as to cause. 


The serious coconut palm diseases in Trinidad. Dept. Agric. 
Trinidad, Bull. 9(64): 25-29, 1910. 

A popular discussion. 


The history and cause of coconut but-rot. U. S. Plant Indus. 

Bull. 228, 175 p., 1912. 

These studies were made on material from Cuba and the author 
attributed the disease to Bacillus coli (Escherich) Migula. Later 
studies of what appear to be the same disease in Puerto Rico indi- 
cated that it is due to Phytophthora palmivora. 


The present status of the coconut bud rot disease. 1910. (Pub- 
lished in Cuba.) 

A brief history of the disease and its geographical distribution. 
No statement as to cause. 


Is Bacillus coli ever a plant parasite. Phytopathology 1 : 97- 
99, 1911. 


First report of the pathologist. Puerto Rico Agric. Expt. Sta. 
Sugar Prod. Ass'n. Bull. 1:35-48, 1911. 


Report of the pathologist. Puerto Rico Sugar Prod. Assoc. 
Agric. Expt. Sta. Second Ann. Rpt. 1911-12 (Bulletin 2) :23- 
28, 1912. 
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Cultivation of the coconut in Puerto Rico. Puerto Rico Hort. 
Soc. First Rpt. 1912 : 47-55, 1912. 

The relation of cane cultivation to the control of fungous dis- 
eases. Puerto Rico Agric. Expt. Sta. Sugar Prod. Assoc. Circ. 
3, 13 p., 1913. 

Selection and treatment of cane seed. Puerto Rico. Agric. 
Expt. Sta. Sugar Prod. Assoc. Bull. 6, 29 p., 1913. 

NoteKS on the fungous diseases of sugar cane in Puerto Rico. 
Phytopathology (Abstract) 3:75, 1913. 

Third report of tlie pathologist. Puerto Rico Sugar Prod. Assoc. 
Agric. Expt. Sta. Bull. 5:22-24, 1913. 

The nature of fungous diseases of Plants. Puerto Rico Sugar 
Prod. Ass’n. Circ. 2, 25 p., 1913. 

La enfermedad del platano en Cuba. (The plantain disease in 
Cuba.) Cuba Estac. Expt. Agron. Circ. 47, 13 p., 1915. 

Causa de la enfermedad llamada pudricion del cogollo del coco- 
tero. (Cause of the so called coconut palm bud rot.) Cuba 
Estac. Expt. vVgron. Bull, 27, 106 p., 1915. 

Entomogenous fungi of Puerto Rico. Ins. Expt. Sta. Puerto 
Rico. Bull. 10, 33 p., 1915. . ' 

Phytopathological work in the tropics. Phytopathology 6:383, 
1916. 

The banana dise^ises and its control. Bull. Comm. San. Veg. 
Cuba, 1 : 80-81, 1917. 

Popular. 

History and cause of the rind disease of sugar cane. eJoum. 
Comm. Agric. Puerto Rico 1(1): 17-45, 1917. 

Notas sobre micologia y patologia vegetal en Cuba. (Notes on 
mycology and plant pathology in Cuba.) Mem. Soc. Cubana 
Hist. Nat. 2:225-228, 1917. 

, & Stevenson, John A.[lbert] 

Fungi and diseases of sugar cane in Puerto Rico. Journ. Dept, 
Agric. Puerto Rico 1(4) : 228-233, 1917. 

Brief notes: Early account of the occurrence of mosaic disease of 
sugar cane (called mottling) in Puerto Bico. 
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& 

Sugar-cane fungi and diseases of Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 1(4) : 177-264, 1917. 

El platano y sus enfermedades. (Banana and its disease.) Rev. 
Agric. Com. & Trab. Cuba, 1:419-421, 1918. 

& Bruner, Stephen C[ole] 

A Phyllachom of tlie Royal Palm. Mycologia 10(1); 43-45, 
1918. 

Enfermedades y plagas del cacao en el Ecuador y metodos mo- 
dernos apropiados al cultivo del cacao. (Cacao diseases in 
Equador and methods of cacao cultivation.) Phytopathology 
8(10) 1550, 1918. 

Review of pax>er of same title by J. B. Rorer. 

Algiinos lionf 2 :os entornoftenos de Cuba. (Some eiitomogenous 
fungi from Cuba.) Mem. Soe. Cubana Hist. Nat. “Felipe 
Pooy” 3:61-82, 1918. 

& Bruner. S[tephen] C[ole] 

Enfermedades del naranjo y otras frutas citricas. (Diseases of 
the orange tree and other citrus.) Cuba Est. Expt. Agron. 
Bull. 38. 54 p., 1918. 

, & Ashby, S[ydney] F[rancis] ; Bancroft, C[laude] 

K[eith]; Nowell. W[illiam] & Stevenson, John A[lbert] 

Diseases of sugar cane in tropical and subtropical America, es- 
pecially the West Indies. West Indies Bull. 16(4) : 298-300, 
1918. 

Brief notes on sereh and mosjiic disease of sugar cane, the first in 
Java and the second in Puerto Rico. Deserixition of both diseases. 


The new cane disease in Cuba. The Louisiana Planter & Sugar 
Manuf. 63(6) : 48, 1919. 

The author declares that the disease is present in at least three 
provinces. Quarantine measures are recommended. The author dis- 
cusses the liistory of the disease in other countries. 

La enfermedad del ‘‘mosaico’' de la cana de aziicar. (The dis- 
ease, “mosaic’’ of sugar cane.) Seccion de Sanidad Vegetal, 
Cuba Circ. 6, 11 p., 1919. 

The author gives a poi^ular discussion and recommendations. 

The mosaic disease of sugar cane in 1923. (A discussion of the 
problem to data.) United Fruit Co., Agric. Res. Dept. Pam- 
phlet, 35 p., 1923. (Louisiana Planter 73(1): 10-11, (2): 
30-32, (3) : 49-52, 1924, The Int. Sugar Journ. 26:469-473, 
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1924. A Review by C. A. Barber in Rev. Agric. Puerto Rico 
13:265-272, 1924.) 

A popular but very comprehenBiTe diacussion of this disease. 

Control of sugar cane mosaic. Louisiana Planter 74(10) ; 190- 
191, 1925. 

The disease spreads slowly ia Cuba. Control by inspection and 
roguing is reconunended. 

The Panama disease or banana wilt. The United Fruit Co., 
Res. Dept. Circ. 2, 1928. 

A description with suggestions for control. 

Enfermedades y plagas de la pina en America Tropical. Rev. 
Agric. Puerto Rico 26:4^11, 1931. (Bol. Union Panamerica 
65(^2) : 88-103, 1931.) 

A popular description of diseases and insects. 

The fruit spot of the banana. United Fruit Res. Dept. BolL 
43, 1932. 

, & Slocum, A. H. 

The banana fruit spot and its control. United Fruit Co., Res. 
Dept. Bull. 41, 1932. 

Jonge, Mevr. A. E. 

Department van den Landvouw in Surinam, Bull. 24, April, 1910. 

Kaden, O. F. 

Observations concerning the healthiness of, coffee in Costa Rica 
Trop. Agric. (Trinidad) 9(11) : 350-351, 1932. 

The author reports about the healthy conditions of the coffee grovefl 
he found in Costa Bica. He states that he only noticed Omphdlia 
flavida, Cercospora coffeicola and a species of Bosellinia, but none of 
these organisms are of importance. He also observed a non parasitic 
disease of minor importance. He concludes by giving recommenda- 
tions to prevent them. 

Earling, J. S. 

Fungi of British Honduras I. Ann. Mycol. 34(1-2) : 1-10, 1936. 
A full description is given of the fungus Hypocrella ( AschertotUa) 
turhinata (Berk.) Fetch, observed by the author parasitizing the wax 
scale (Ceroplastea floridenais) on lime leaves, petioles and fruits in 
British Honduras. 

Eellerman, William Ashbrook 

Mycological expedition to Guatemala. Contribution to Guate- 
malan Mycology I. Journ. Mycol. 12 : 137-145, 1906. 

Fungi select! guatemalensis. Exsiccati decade I-II. Joum. 
Mycol. 12:238-241, 1906; 13:99-102, 1907. 



BIBLIOGRAPHY — MYCOLOGY AND PHYTOPATHOLOGY 


383 


Dr. Rehm’s first report on Guatemalan Ascomycetae. Contribu- 
tion to Guatemalan Mycology V. Journ. Mycol. 14: 3-7, 1908. 

Eem, Frank D[unn] 

The rusts of Guatemala I. Jour. Mycol. 13 : 18-26, 1907. 


The rusts of Guatemala II, Mycologia 3(6) -.288-290, 1911. 


North American rusts on Cypertis and Eleocharis, Mycologia 11 
(3) : 134-147, 1919. 

, & Whetzel, H[erbert] H[ice] 

Observaciones en ]as enfermedades del cafeto y de los drboles 
de sombra. (Observations on coffee tree diseases and of the 
shade trees.) Rev. Agric. Puerto Rico 13(1) : 7-11, 1924. 

Brief popular notes giving the authors* observations on the most 
prevalent coffee and shade tree {Inga Inga) diseases. They sug- 
gest the foundation of a coffee experiment station in the center of 
Puerto Rico (in the coffee region) to observe and study these disease® 
in the coffee groves. 


, & 

Some new or interesting Porto Rican rusts. Mycologia 18(1); 
39-47, 1926. 

, & Chardon, Carlos E[ugemo] 

Notes on some rusts of Colombia. Mycologia 19(5) : 268-276, 
1927. 


Fungi of Santo Domingo IT. Uredinales. Mycologia 20(2) : 
50-82, 1928. 

, & Ciferri R[afael] 

Fungi of Santo Domingo III. Uredinales. IMycologia 22(3) : 
111-117, 1930. 


Supplement to Uredinales. Sci. Survey Puerto Rico & The 
Virgin Islands 8(2) : 226-231, 1932. 

, & Ciferri R[afael], & Thurston, H. W. 

The rust-flora of the Dominican Republic. Ann. Mycol. 31(1— 
2) ; 1-40, 1933. 

, Thurston, Jr., H. W., & Whetzel, H[erbert] H[ice] 

Annotated index of the rusts of Colombia. Mycologia 25(6): 
448-503, 1933. 


The microcyclic species of Pucaimia on Solanutn. Mycologia, 
26(6) : 435-441, 1933. 

A study of Puoeinia pittimana on potato. 
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,& Toro, Rafael A[ndr^s] 

Notes on some fungi from Colombia. Mycologia 27(6) : 615- 
617, 1935. 

This is an annotated list of nine species of fungi, mostly rusti 
collected by the authors in 1932, including Cerotelium desmvum on 
cotton {Gossypium peruviatium.) 

Kick Jr.« Jean 

Notice sur quelques champignons du Mexiqiie. (Note on some 
fungi from Mexico.) Bruxelles, M. Hayez 1841. From Bull. 
Acad. Roy. Belg. VIII, No. 8, 1841. 

Elotzsch, J. 

Schwanecke. — Collection of fungi. Linnaea 26 : 364-366, 1852. 

Enoche, W., Cruz-Coke, E., & Pacotet, M. 

Der ‘‘Palo podrido’’ auf Chiloe. Ein Beitrag zur Kcnntnis 
natiirlichen Umwandlung des Holzes durcli Pilze in ein Put- 
termittel. (The “palo podrido’’ on Chiloe.) Centralb. Bakt. 
2 Abt. 79(15-22) : 427-431, 1929. 

Erug, H. P. 

A podridao interna dos eapulhos do algodeiro no estado de Sao 
Paulo. (Internal boll rot of cotton in the State of San Paulo.) 
Bol. Tech. Inst. Agron. Campinas 23(1) : 1-19, 1936. 

A brief summarizing account is given of the history, host, range, 
distribution, economic importance, symptoms, etiology and insect vec- 
tors of internal boll rot of cotton. The organisms associated with 
this disorder are reported to be Neinaiospora coryli, K. gossypii, 
yeasts and Penicillitim sp. Bacteria appear to be the most active 
agent in the causation of the di^^order. By means of insects vectors 
it is conveyed to various wild and cultivated Malvaoeae, such as 
Si^a and Eihiscus. N, ooryli was isolated from cowpcas. 

Kiiijper, J[an] * 

Department van den Landvonw in Suriname, Bull. 28 : 3-10, 
1912. 

( Phytopath olo^ical observations) Suriname, Dept, van den 
Landh. Verslaj? (Annual Report) 1911:16-22, 1912. 

Brief notes on crop plants reported during the year in Dutch 
Guiana; it includes a list of fungi determined and studied during 
the year. 

Een fusiclacium-ziekte opheves. De zilver-drand Ziekte der Kof- 
fie in Surinam. De gevolgen van Kenkenzout-hounded water 
voor begieting en bespuiting. Dept, van den Landbouw. Bub 

. 2: 31, 1912. (Rec. Trav. Bot. Neerlard, 9(4) : 436-451, 1912.) 


♦Also written Kuyper, 
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(Caeao canker) Dept. Lanclb. Suriname. Bull. 31:29-33, 1913. 


Overzich van Koffieziekten in Suriname. (Considerations on 
coffee diseases in Surinam.) Dept, van den Landbouw, Suri- 
name. Bull. A 311-316, 1913. 

Brief description of the coffee diseases occurring in Surinam since 
1900. 


(Fungi causing diseases in Suriname.) Trav. Bot. Neerland 
11(1) : 44 -53, 1914. 

Kurtz, F. 

Essai d’ iin Bibliographic botanique de V Argentine. (Essay 
of a bolanical biblioorraphv from Argentine.) Bol. Acad. Nac. 
Cieneias dc Cordoba 16:117-208, 1900; 19:221-376, 1913. 

L.(E.) 

La production dii cacao a V Eqnatenr. (The production of cacao 
in Ecuador.) Agron. Colon 16(113) : 173-174, 1927. 

Defers to Marasmius permciosus* 


Labroy, 0. 

Les maladies du bananier a Suriname et dans le Central Ameri- 
que. (The banana diseases in Surinam and Central America.) 
Journ. Agric. Trop. 10:328-332, 1910. 

A review of the work in America. 

Legerheim, G. de 

La enfermedad de los pepinos. (The diseases of cucumber.) 
Rev. Ecuatoriana 2:1-6, 1890. 


Observations on new species of fungi from North and South 
America.. Journ. Mycol. 7(1): 44-50, 1891. 


Om fbrekomstem af europeiska tJredineer pa Quitos hoglatt. 
Bot. Notiser, Lund, p. 63-66, 1891. 


Pucciniosira, Chrysospora, Alvoolaria und Trichospora, vier neuw 
Uredineen-Gattungen mit tremelloider Entwickelung. (Vor- 
laufige Mittheilung.) Ber. d. Deutsch Bot. Gesell 9(10) : 344- 
348, 1892. 

Larter, L. N. H. 

The highgate banana and Panama disease. Journ. Jamaica Agric. 
Soc. 40(9) : 528-529, 1936. 

Lathrop, E. 0. 

The generation of aldehydes by Fusanium cuhense. Phyto- 
pathology 7(1) : 14^16, 1917. 
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Laubert, B. 

Die OloeospoHum-YmlQ der in Deutschland gehandeten Bana- 
nenen. (The Gloeosporium rot of banana on the German 
markets.) Mitt. Gesell. Vorratschutz, 2(2):1&-21, 1926, 

A brief discussion of Gloeosporium musarum on bananas from 
Jamaica. The author describes the organism and proposes the name 
G, musarvm var. importatum. It has been suggested that this is the 
same as G, fruetigenum f, amerioana. 

Leach, S., & Wright, J. 

Collar and stem canker of pigeon pea, (Cajanus vndicus) caused 
by a species of Physalospora. Mem. Imp. CoH. Trop. Agric. 
Trinidad (Myeol. Ser.) 1(4): 12, 1930. 

Leechman, AUeyne 

The radical cure of infectious plant diseases. Journ. Bd. Agric. 
British Guiana 2(3) : 104-106, 1909. 

Leenhoff, J. W. van 

A disease of coffee. Puerto Eieo Agric. Expt. Sta. Ann. Rpt. 
1906:32, 1907. 

Brief report on coffee leaf spot disease caused by StUbella flavida, 
Bordeaux mixture is recommended as a control measure. 

Lendner, A. 

Un champiagnon parasite sur une LauracSe du genere Ocotea. 
(A parasitic fungus on a Lauraceae of the genus Oeotea.) 
BuU. Soc. Bot. Gen4ve II, 12:122-128, 1921. 

Leonard, E. B. 

The storage of Trinidad Citrus fruits. Mem. Low. Temp. Bes. 
Sta. Trinidad 2:47, 1936. 

A report of cold storage studies on grapefruit and oranges. The 
fungi were Botryodiplodia theohromae, Penioillium digitatum and Coh 
letotrichum gloeosporioides. These fungi and the following additional 
ones were found in the packing sheds, — Dothiorella (Botryosphaeria) 
ribis, Oospora sp., Fusariwm lateritiwm var. fructigeinwn, Sidamia sp. 
and Aspergillus niger, 

L6v^e, J. B. 

Fungi nova-granatense. Triana & Planchou. Frodomus florae 
novo-granatensis. Ann. Sci. Nat. 4 S. Bot. 20 : 282-300, 1863. 

Champignoxus exotiques (Exotic fungi) Ann. Sci. Nat. III. 2: 
167-221, 1884, 3:38-70, 1885. 
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Lewton-Brain, L. 

Fungoid diseases of cotton. West Indian Bull. 4:425-467, 1903. 

Popular. Befers to root gall (Heierodera radicicola) , root knot (O0O- 
nvwm)f wilting or frenching, sore shin or damping off (P. de Barya" 
num), mosaic or yellow blight, red leaf blight, angular leaf spot, 
leaf blight (Sphaerella goasypina) areolate mildew (Ramularia areola) ^ 
cotton rust {Uredo goaaypii)^ shedding of bolls, cotton boll rot (Bacih 
lua goaaypinua)^ and anthracnose (Colletoirichum goaaypii,) 


Disease-resisting varieties of plants. West Indian Bull. 4(1) : 
48-57, 1903. 

Discussion of the subject giving a review of the work done so far. 


Lectures on the diseases of the sugar cane. Barbados, Pamphlet 
No. 29, 1904. 


West Indian Anthracnose of cotton. West Indian Bull. 5(2) : 
17&-194, 1904. 

A report on this disease including symptoms, a description of the 
fungus (^Colletoirichum goaaypii) and the results of experiments. 


Review of the principal fungoid diseases of the sugar cane. 
West Indian Bull. 6(1): 33-37, 1905. 

A discussion of the rind disease (Trichosphaeria aacchari), root 
disease (Maraamiua aacchari). Says that Maraamius aemiuatus at- 
tacks banana in the West Indies. 


Fungous diseases of cacao. West Indian Bull. 6(1) : 85-94, 1905. 


Fungoid diseases of cotton. West Indian Bull. 6(2) : 117-123, 
1905. 

This paper contains brief discussions of rust (Uredo goaaypii), 
leaf spot (Cercoapora goaaypina), mildew, anthracnose (Colletotrichwn 
goaaypii), black boll, dropping of bolls. 

Levy, H. I. 

The banana disease and other enemies of the plant in Costa 
Rica. Journ. Jamaica Agric. Soc. 14:241-247, 1910. 

Not very definite. 

Lindau, G. 

Beitrage zur Pilze flora Siid-Amerikas. Einleitung. Hedwigia 
36:202-207, 1896. 


Sphaeriales, In Engler und Prent. Die Naturaliche Pflanzen- 
familien, Teil I .Abt. 1:421, 1897. 


Fungi Lichens: In Perkins J,, Beitrage sur Flora von Bolivia. 
Bot. Jahrb. 49:173, 1912. 
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Lindquist, Juan C. 

Algunos bongos nuevos pardsitos de las plantas cultivadas de 
la Eepublica Argentina. (Some new parasitic fungi of the 
cultivated plants in the Argentine Republic.) Rev. Agron. 
ITniv. Nac. La Plata (Argentina) 19:197-210, 1930. 

Sobre la presencia de la Phytopthora capsid en la Reptiblica 
Argentina. (On the occurrence of Phytophthora capsid in 
the Argentine Republic.) Physis 11:170-174, 1932. 

La ‘‘quemadura’’ de las liojas de narcisos y junquillos. {8ta- 
gonospora Ctirtisii) (Leaf scoarch of narcissus and jonquils. 
Stagonospora Curtisd.) Rev. Argent. Agron. 2 ( 7 ): 237-244, 
1935. 

The author gives the description of the disease and control meas- 
ures of the fungus Stagonospora Curtissi the causative agent on Nar- 
cissus pseudonarcissus and N. tazetta* 

Lister, .4. 

Myeetozoa of Antigua and Dominica. Journ. Bot. 36:112-122, 
1898. 

Myeetozoa of Antigua. Journ. Bot. 36:378-379, 1898. 

Lizer, Carlos 

Quelques notes ])our servir de complement au recueil de Mr. L. 
Hauman-Merk sur. *‘Les parasites vegetaux des plantes, cul- 
tivees en Argentine et dans les regiones limitrophes. ^ ^ (Some 
notes to serve as a complement to the work of Mr. L. Ilauman- 
Merk on ‘‘The vegetable parasites, of cultivated plants in 
Argentine and adjoining regions.’^) Ann. Soc. Cien. Argen- 
tina 78:5-17, 1914. 

Lloyd, C[urtis] G[ates] 

Lycoperdum albidum. Mycological Notes 42 : 582, 1916. 

Polystictus ninuosus, Mycological Notes 46 : 626, 1917. 


Notes on Xylarias. Mycological Notes 48 : 675-677, 1917. 


Xylaria fumbriata, Mycological Notes 61 : 726, 1917. 

Loew, [Carl Benedict] Oscar 

Diseases of tobacco. Puerto Rico Agric. Expt. Sta. Ann. Rpt. 
1907:16-18, 1908. 


The fermentation of the cacao and coffee. Puerto Rico Agric. 
Elxpt. Sta. Ann. Rpt. 1907:41-55, 1908. 
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Ldpes Dominguez, F[rancisco] A[ntonio] 

Has yellow stripe or mottling disease any effect on the sugar 
content of cane juice? Journ. Dept. Agric. Puerto Rico 3 
(4) : 47-64, 1919. 

Analytical studies which indicate that the diseaFfe does not affect 
materially the sugar content of the juices unless the stalk is drying. 

Chemical variations in yellow striped cane. Ins. Expt. Sta. 
Puerto Rico Ann. Rpt. 1920:77-78, 1920. 

La caha Uba y su rendimiento de azucar en Puerto Rico. (Yield 
of the Uba Cane in Puerto Rico.) Ens. Expt. Sta. Puerto 
Rico. (Eng. & Spanish.) Bull. 28, 1923. 

The author points out the importance of this variety to save the 
sugar-cane industry from the mosaic epidemic. 

El matizado o mosaico de la cana: Sus sintomas sobresalicntes. 
(Sugar cane mosaic: Outstanding symptoms.) La Vida Agri- 
cola, Lima, Peru, 4(46) : 803-806, 1927. 

Informe Anual del Director Estacion Experimental Insular. 
Agric. Puerto Rico 1925-26:1-62, 1927. 

Contains records of a 'few diseases. 

Mosaico de la caha de azucar. Inform. & Mem. Soc. Ingen.. 
Peru 10(30): 445-455; 11:466-478, 1928. 

Popular. 

El Matizado de la cana. Metodo para su represion. (Sugar 
cane mosaic. Method for its control.) La Vida Agricola^ 
Lima, Peru 6(50): 89-98, 1928. 

El mosaico de la caha de aziicar. (Sugar cane mosaic.) Est. 
Expt. Agric. de la Soc. Nac. Agraria de Peru. Circ. 10. 
23 p., 1928. 

Conference before the Engineers' Society of Perd. The author 
describes the disease and reviews the work done to eradicate it. Ha 
advises the planting of immune or resistant varieties. 

Macbride, Thomas Huston, ft Smith, C. L. 

Nicaraguan myxomycetes. Iowa Univ. Bull. Lab. Nat. Hist. Z 
(4) : 377-383, 4(1) : 73-75, 1896. 

Madariaga, ▲. 

Plagas 7 enfermedades del maiz. (Diseases and pest of com.) 
Rev. Agric. (Mexico) 4:449-456, 1919. 

A disenssidn of PueeitUa and UstHaffo maydii on Indian com. 
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Magalhaes, Octavio 

Formas anomalas do Oidum ‘^Brasiliellses’^ Bol. Inst. Brasil 
.^ci. 2(10) : 3.18-342, 1926. 

Magnus, Paul Wilhelm 

tjber dei parasitische Pilze Argentinius (On the parasitic fungi 
of Argentina). Iledwigia 48:147-151, 1908. 

Maire, Reno 

Champignons de Sao Paulo (Bresil). — I. (Fungi from Sao 
Paulo,, Brasil— I.) Ann. My col. 6:144-153, 1908. 

& Tison, A. 

NouvelJcs rceherches sur Ics Plasmodiophoracees. (New in- 
vestigations on the Phasmodiophoraceac.) Ann. Mycol. 9: 
220-246, 1911. 

Mann, C[haries] W[illiam] 

The iKHulling of Puerto Rican oranges, grapefruits and pine- 
apples. Puerto Rico Ins. Expt. Sta. Bull. 7, 36 p., 1914. 

Marchionatto, Juan B. 

Nuova contribucion al conocimicnto de los hongos pardsitos de 
las plaiitas culiivadas. (New contribution to the study of the 
parasitic fungi of cultivated plants.) Rev. Fac. Agron. Univ. 
La Plata 111, 15:7-21, 1924. 


Fitoparusitos de la Argentina nuevos o poco conocidos. (New 
of little known plant i^arasites from Argentine.) Physis 8 : 
367-372, 1926. 


Las eufermedades economicas de nuestros arboles frutales. 
(Economic diseases oF our fruit trees.) Primera conferencia 
Nacional de Frutieultura, Feb. 28 a Mar. 2, Dolores (Cordoba) 
1926:97-103, 1926. 

A discussion of diseases in Spain. 


El ''bitter-pit” dc la manzana. (Bitter-pit of apple.) Rev. 
Centro Estud. Agron. y Vet. Univ. Buenos Aires. 20(132) : 
325-328, 1927. 


Una fitonosia nueva (La "Koleroga” del cafe). (The koleroga 
of coffee.) Physis 8(31) : 554-557, 1927. 

A description of tliis disease which is caused by Corticvum Icoleroga, 
This fungus attacks Ilex paraguayensis and Nerivm oleander in 
Argentina. 


Fitopardsitos de la Argentina nuevos o pocos conocidos. II 
(New or little known plant parasite from Argentina, II.) 
]^v. Pac. Agron. Univ. Nac. La Plate. 18:21-29, 1928. 
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La presencia de la Flasmodiophora brassicae en la Republica 
Argentina. (The occurrence of Flasmodiophora brassicae in 
the Argentine Republic.) Physis, Rev. Soc. Argentina de 
Cienc. Nat. 9:455-456, 1929. 


La lucha contra el ‘'carbon volador^' del trigo. (The fight 
against the “loorse siniit’’ of wheat.) Argentina, 13ol. Min. 
Agric. 28(2) : 229-231, 1929. 

Brief notes on the treatment of loose smut of wheat caused by 
Ustilago tritici (Pers.) Jens. 


Las “ f usariosis ’ ’ del trigo y del maiz. Wheat and corn fu- 
sariosis.) Argentina Bol. Mins. Agric. 30(3) : 189-192, 1931. 

Discussion of fusariosis on wheat and corn. 


Dos informes sobre la roya “amarilla’' del trigo. (Report on 
the yellow rust of wheat.) Argentina Mins. Agric. 836, 20 
p., 1931. 

Brief report on this rust with lengthy tables on its distribution in 
Argentina. 


Notas criticas sobre la presencia de la ^^Fuccinia gluwarum^* 
en la Repiiblica Argentina. (Critical not(‘s on the occurrence 
of Fucrinia fjlumarum in the Argentine Republic.) Physis 
10:362-367, 1931. 


Sobre algunos bongos parasitos de las gramineas toxicas para 
el ganado. (Some parasitic fungi of graminaceae toxic to live 
stock. Bol. Min, Agric. Nac. Buenos Aires, 29:457-462, 
1931. 


La roya amariJla del trigo en la zona central. (The yellow rust 
of wheat in the central zone.) Bol. Min. Agric. Nac. Buenos 
Aires 30(4) : 215-218, 1931. 

Tho author states that as in other cereal producing countries, yel- 
low rust of wheat, Puccinia glumarum is the first to appear in Ar- 
gentine, followed by yellow rust P. tritidna and then by black rust 
P. graimmis. Among the grass hosts of P. glumarum are Bromus 
unioloides and Hord^um juhatum. 

La presencia de la roya “amarilla” (The presence of the yel- 
low’’ rust.) Min. Agric. Nac. (Buenos Aires) Sec. Prop. & 
Inform. Circ. 836:3-5, 1931. 

A brief, popular account of the symptoms and life history of yellow 
rust of wheat caused by Puccinia glumarum. Data on sasceptibility 
of varieties and distribution. 


Las “helmintosporiosis” de la cebada en la Republica Argen- 
tina. (The helminthosporioses of Barley in the Argentine 
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Republic.) Physis, Rev. Soc. Argentine Cien. Nat. 11(38) : 

107-114, 1932. 

Notes are given on the symptoms an etiology of three barley dis^ 
eases occnrring in Argentine. (^Helminthosporium teres y JT. grami^ 
neum and Jff. sativum,) Brief descriptions of the organisms are in- 
cluded. 


Notas sobre algiinos ScleroiUmi parasites de las plantas econ6- 
micas. (Notes on some SrJeroirum parasitic of economic 
plants.) Physis 11:301-305, 1933. 


Notas de patologia vegetal. Contribucion al conocimiento de las 
enfermedades de las plantas provocadas por los bongos. (Notes 
on plant pathology. A contribution to the knowledge of the 
plant diseases induced by fungi.) Rev. Pac. Agron. Univ. 
Nac. La Plata 19(3) : 407-426, 1933. 

Notes are given of several fungous diseases of crop plants ob- 
served in the Argentine Bepublic for the first time. 


Enfermedades del trigo poco conocidas y radicudas en la regi6n 
oeste de la zona triguera. (Little known wheat diseases in- 
digenous to the western section of the wheat growing area.) 
Argentinie Min. Agric. (Buenos Aires) Bol. 36(4) : 293-299, 
1934. 

The following fungi were isolated from diseased wheat in Ar- 
gentine since 1929. Gibherella sauhinetti, Helminthosporvum sativum, 
Ophiobolus gtaminis, Altemaria peglionii, Fusarivm monilifarme var, 
suhglutinans, 

, & Mill&n, Roberto 

Certificacion de la “semilla^’ de papa. (Potato “seed^’ certifica- 
tion.) Argentine, Bol. Min. Agric. (Buenos Aires) 36(4) : 
301-302, 1934. 

Brief account of quarantine measures, in Argentine, Brazil and 
Uruguay for the exclusion of potato diseases with special referencd 
to those of virus origin. Other provisions are mentioned in regard 
to Phythophtora infestans, Actinomyces scabies and Cortieitm vagvm. 


Argentine Republic : the overwintering stages of pear and apple 
scab. Int. Bull. Plant Prot. 9(1) : 1-2, 1935. 

Notes are given on the prevalence of apple and pear scab, where 
the perithecial stage of the two causal organisms (Venturia ineequaHs 
and F. pirina) was observed for the first time in 1934. 


Degeneraei6n de la papa en los cultivos del pais. La Chacra 
(Buenos Aires) 6(60): 48, 58, 71, 1935, 


Argentine Bepublic: yellow rust in the wheat-growing region* 



BIBLIOGRAPHY — ^MYCOIXIGY AND PHYTOPATHOIXDGY 


393 


Behaviour of the cultivated varieties vis-a-vis the disease. Int. 
Bull. Plant. Prot. 9(4): 79-80, 1935. 

Regional studies of the distribution of yellow rust (PiACcinia glur 
marum triiici) in Argentine. 

Argentine Republic: Species of Fusarivm existing in the coun- 
try. Int. Bull. Plant Prot. 9(6) : 125, 1935. 

Review of study of Fuaarium occurring in Argentine made by 0. 
Carrera. 

Argentine Republic: new studides on the ‘‘lepra explosiva’* of 
the orange. Int. Bull. Plant Prot. 9(8) : 173-175, 1935. 

The author discusses the etiology of the citrus disease known in 
Argentine as Lepra explosiva”. He concludes that the evidence 
is that Amylirosa aurantium and Cladosporvam herharum var. eitru 
oolum are not responsible for the maladies. He also excludes phy- 
siological factors, based on experiments, and is inclined to believe 
that the disturbance is due to a virus. He recognized two forms of 
the disease and observed that it facilitates the infections of CoUeto>- 
trichum gloeosporiodea and other pathogens. Measures of control are 
tinder study. 

Marins Bamos, C. S. 

0 combate do mosaico (The fight against mosaic.) Bot. Agric. 
Bahia (Brazil) 16:29-33, 63-65, 1926. 

Novo methodo para combatir apropagacao de “mosaico na canna 
de assucar“. (New method of fighting the propagation of 
“mosaic of sugar cane“.) Bol. Min. Agric. Ind. e Comm. 
Brazil 16:793-795, (Correio Agric. Soc. Bahiana Agric. 4: 
199-201, 1926. 

This paper on Alfaro’s studies on the migration of Aphis maidis 
and recommends planting so that the cane can make a maximum 
growth before the period of migration. 

Marsh, E. W. 

Inoculation experiments with Nematospora gossypU, Ashby & 
Nowell. Ann. Bot. 40(160) : 883-889, 1926. 

Greenhouse tests showed that the fungus could not infect mature 
cotton hairs or bolls that were not wounded. N, Coryli and Spermoph- 
thora gossypii were shown to be parasites of injured bolls. 

MarshaU, R. C. 

Observations on cypre {Cordia alliodora L.) in Trinidad with 
special reference to canker disease. {Puccinia cordia (P. 
Henn.) Arthur.) Part II. Silviculture. Mem. Imp, Coll. 
Trop. Agric. Trinidad 3 ; 7-8, 1930. 

Discusses the cypre” {Cordia alliodora L.) as a forest tree with 
special reference to the canker disease caused by the parasitic rust 
fungus Puccinia cordiae (P. Henn.) Arthur, and gives control meas- 
ures. 



394 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


Martinez, Augnsto N. 

Una enfermedad del cacao. Quinta Normal, Estac. Expt. (Am- 
bato, Ecuador) Circ. 6, 13 p., 1916. 

Cacao diseases in Ecuador. Soc. paper 676. Proc. Agric. 
Soc. of Trinidad and Tobago. 17(1): 28-36, 1917. 

Popular. Cause not given. 

La HewUeim vastalrix del cafe. (The Hemileia vastatrix of 
coffee.) Quinta Normal, Ambato (Ecuador) Circ. 16, 5 p., 
1923. 

Martinez, L. 

Enfermedad del cacao y medios de combatirlas. Bol. Circ. Gen. 
Agric.. (Mexico) Rev. Agric. 2 ( 6 ): 520-532, 1912. 

Martinez Garcia, Manuel 

Catalogo de la flora y fauna del Estado de Oaxaca. (Catalog 
of the flora and fauna of the Stale of Oaxaca.) Mexico, Im- 
prenta del Estado, Oaxaca, Mexico Part. 2, 116 p., 1891. 

Martins, K. P. P. von 

Dexas plantarum mycetoidearum quas in itinere Brasiliensl ob- 
servavit C. Ph. a Martins Nova Acta Acad. Coes Nat. Cur. 
10:502-512, 1821. 

Martyn, E[ldred] B[ridgeman] 

The Sclcrofiiim disease of coffee and its occurrence in this colony. 
Agric. Journ. Brit. Guiana. 2(1): 7-10, 1929. 

The fungus is Sclerotium coffeicolum. Attacks Liberian coffee. 
Also Robusta, Uganda and Moca. Has been found on Canephora 
deweveri (a tree), C. arahica and Cecropia peltata. The author de- 
scribes the symptoms and gives methods of control. 

Mosaic disease of cane. Agric. Journ. Brit. Guiana. 2(2) ; 112, 
1929. 

A brief note. 

The gumming disease of sugar cane. Agric. Journ. of Brit. 
Guiana. 2(3) : 208, 299, 1929. 

A note. 

The pokkah-bong and twisted top diseases of sugar cane. Agric. 
Journ. Brit. Guiana. 2(3): 209, 210, 1929. 

A note. 

Botanical and mycological division, Agric. Journ. of Brit. 
Guiana. 2(4) : 222-224, 1929. 

Mentions Sclerotium coffeicolum on coffee. A wilt of coffee re- 
sembling phloem necrosis of Surinam. Cercospora coffeicolum of cof- 
fee. Damping off of citrus seedlings. 
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Witch-broom disease of cacao and its control. Agric. Joum. 
Brit. Guiana. 2(2) : 109-110, 1929. 

A review of paper by this title written by Stell. Bull, Dept. Agile. 
Trinidad & Tobago 21 (Part 3), 1928. 

The Scleroihim disease of coffee: Some notes on the origin of 
the disease its outbreak, and control. Agr. Journ. Brit. Guiana 
3(1) : 28-34,1930. (Trop. Agric. (Trinidad) 7(6) : 165, 1930.) 
Continuation of previous work given additional details from those 
in the above citation. 

British Guayana : Erste Peststellung von Fusarium cubense in 
der Kolonia. Int. Auz. Pflanzenchutz 4:106, 1930. 

Botanical and Mycological Division. Annual Report 1929. 
Agric. Journ. Brit. Guiana. 3(4) : 226-233, 1930. 

This report states that mosaic disease of sugar cane is not yet 
known in British Guiana. Gives brief notes of several diseases of 
crop plants. 

British Guiana: Fusarium cubense discovered in the colony for 
the tirst time. Internal Bull, of Plant Protect. 4(7): 101— 
102, 1930. 

The disease detected on wilted plantains. (Musa paradisiaca,) 
Plant diseases. Agric. Journ. Brit. Guiana. 4(2) : 95-100, 1931. 

Notes on several common diseases. 

Report of the Botanical and Mycological Division for the year 
1932. Divisional Repts. Dept, of Agric. British Guiana 1932: 
117-121, 1932. 

This' report mentions mosaic and Vusarium moniliforme on sugar 
cane, Acrothed'um lunatum, and Clasterosporium puJicti forme on rice, 
and phloem necrosis on coffee. 

Botanical and mycological investigations. British Guiana 
Admin, Rept. Director Agric. 1931:28-29, 1932. 

Reports a non infectious chlorosis of sugar cane. 

Preliminary list of diseases of economic plants in British Guiana. 
Kew. Bull. Misc. Inf. 1933:107-110, 1933. 

Notes on some diseases oE local economic plants and their rela- 
tion to environment. Agric. Jour. British Guiana. 4(2) : 95- 
100, 1931. 

Brief notes. Most important is Fusarium cubense. 
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Note on diseases of rice. Dept. Agric. Brit. Guiana Eice, Bull. 
1. Part IV, 1934. 

A brief note listing Tilletia horrida Tak., Sclerotivm orygae Catt., 
Fitsarium moniliforme sp., and Oibberella {Lisea) Fujikwoi (Saw.) 
Wr. 


Report of the Botanical and Mycological Division for the year 

1932. British Guiana Dept. Agric. Divisional Rpts. 1932: 

117-121, 1934. 

A note on plantain and banana diseases in British Guiana vnth 

special reference to wilt. Agric. Journ. Brit. Guiana. 6(2) : 

120-123, 1934. 

This article confirms the presence of banana wilt due to Bacterium 
solanaoearwn in the Colony and its similarity to that disease Vnown 
as ^'moko” in Trinidad. The symptoms of the disease are discussed. 

Report of the Botanical and Mycological Division for the year 

1933. British Guiana Dept. Agric. Divisional Repts. 1933: 

105-111, 1934. 

Several diseases of more or less importance are reported. 

Report of the Botanical and Mycological Division for the year 

1934. British Guiana Dept. Agric. Div. Rpt. 1984:105-108, 

1935. 

Among the items mentioned in this report are citrus scab (8par<h 
trichum citri) j a wilt of coconut trees; cacao witches' broom (Ufaroi* 
mine pemiciosus); pineapple black eye" disease and guava sun 
crack of fruits. 

The diseases of rice in British Guiana. Agric, Journ. Brit. 

Guiana 7(2) : 142-143, 1936. 

The author reports the following diseases on rice in British Quiana: 
blast (Piricularia Oryzae) ; man rice {Fusarium moniliforme) Mil- 
dewed heads Acrothecium Junatum and Claierosporium punciiforme ) ; 
a sclerotium disease (Sderotium Oryzae) ^ and bunt {Tilletia horrida) 

Mason, E. W. 

Annotated account of Fungi received at the Imperial Bureau 

of Mycology. List II, Fascicle I, 1928. 

Mason, T. G. 

Ligneous Zonation and die-back in lime (Citrus mediea var. 

aeida) in the West Indies. Sci. Proc. R. Dublin Soc. N. S. 

17:25-31, 255-262, 1923. 

The results of studies. 
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Massee, 0[eorge] 

Mycological notes II: Journ. Mycol. 6:178, 1891. 

Becorda Sarcomycea vinosa Mass, sus new genera and apecies from 
Venezuela. 


Trichosphaeria, Massee, Ann. Bot. 7 : 515-532, 1893. 


Coffee disease in Nicaragua. Bui. Eoy. Bot. Gard. Trinidad 
3(20): 182, 1899. 

Notes on Stilbwm flavidum in Nicaragua with recommendations to 
use Bordeaux mixture to control it. 


Coflfee disease in New World. Roy. Bot. Gard. Kew. Bui. Misc. 
Inf. 8:337-341, 1909. 

The author gives a detailed description of coffee leaves which ia 
supposed to be known in Central and South America. For some yean 
it was attributed to the fungus SphaeroatUbe flavida. 


Exotic fungi. Roy. Bot. Gard. Kew. Bull. Misc. Inform. 1 : 
1-6, 1910. 


Fungi exotici XIII. Kew. Bull. Misc. Inf. p. 189-191, 1912. 
Mathews, V. D. 

Stupes in the g«nus Pithium. Noi^th Carolina Univ. Press 
Pamph. p. 133, 1931. 

Mathews, W. H. 

The agricultural progress of the pomeroom between the years 
1905-1917. British Guiana Journ. Bd. Agric. 12(1): 6-10, 
1919. 

A brief report. 

Mats, Julius 

Algunas enfermedades del follaje en las plantas. (Foliage dis- 
eases.) Rev. Agric. Puerto Rico 2(12) : 624-625, 1919 ; 3(7) : 
20-24, 1919. 

Popular notes mentioning Bhieoctonia, PellicvJaria, mildew^ etc. 


Algunas observaciones respecto a la sarna (scab.) del citro en 
Puerto Rico. (Some observations on citrus scab in Puerto 
Rico.) Rev. Agric. Puerto Rico 2(3): 40-41, 1919. 

Brief popular notes. 

Citrus spots and blemishes. Puerto Rico Ins. Expt. Sta. Circ. 
16, 8 p., 1919. 

Popular account of the most common diseases of citrus in Puerto 
Bico, suggesting in some instances method of control to preserve good 
appearance for the market. 
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Report of the division of plant pathology and botany. Puerto 
Rico Ins. Expt. Sta. Ann. Rpt. 1919:35-36, 1919. 

Records of diseases of occurrence during the year. 

Enfermedad de la raiz de la cana de azucar. (Root disease of 
sugar cane.) Rev. Agr. Puerto Rico. 2(3): 38-39, 1919. 

Brief popular note. Attributes the cause to a Bhisfootonia and 
Pythium, 

Infection and nature of the yellow stripe disease of cane. Joum. 
Dept. Agric. Puerto Rico. 3(4) : 6^82, 1919. 

Results of experiments and histological studies. The author de- 
scribes a granular plasma in some of the colls which ho believes may 
be a cause of the disease. 

Observaciones heehas en la region de Marieao con respecto a las 
enfermedades del cafe y del guineo. (Observations made in 
the region of Marieao in regard to the coffee and banana dis- 
eases.) Rev. Agric. Puerto Rico. 5(5) : 15-18, 1925. 

Brief report of a trip to the coffee district of Marieao, (Puerto 
Rico). The author gives his observations on coffee and banana dis- 
eases. 

Pudricion de la base de la ^‘roselle^’. (Rot of the base of 
resell e.) Rev. Agric. Puerto Rico. 6(5): 18-20, 1920. 

Popular. 

tJltimos desarrolJos en la patologia de la cana de azucar. (Last 
development in the pathology of sugar cane.) Insular Expt. 
Sta. Puerto Rico. Circ. 33:32-36, 1920. 

Paper read before the Sugar-cane Technologists ^ Association of 
Puerto Rico. Reviews the work done in sugar-cane pathology and 
devoted special attention to mosaic disease. 

Gumming disease of sugar cane in Puerto Rico. Phytopathology 
(Abstract) 10(9): 429, 1920. 

Investigations of root disease of sugar cane. Journ. Dept. Agric. 
Puerto Rico 4(1) : 28-40, 1920. 

A thorough discussion of the subject, giving results of experi- 
ments on observations on Marasmvua, Bhisiootonia, Pythium and Tri- 
choderma spp. 


El mal del guineo. (Banana wilt.) Ins. Expt. Sta. Puerto 
Rico. Circ. 26, 7 p., 1920. (La Hacienda 20:43-45, 1925.) 
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The gumming disease of sugar cane. Facts About Sugar. 16 : 
258-259, 1922. 

Popular. 

Citrus and pineapple fruits rots. Puerto Rico Ins. Expt. Sta. 
Bull. 24, 1920. 

A new vascular organism in sugar cane. Joum. Dept. Agric. 
Puerto Rico 4(1): 41-46, 1920. 

Short paper describing Plasmodiophora vascularum Matz. 

Report of the Division of plant pathology and botany. Puerto 
Rico. Ins. Expt. Sta. Ann. Rpt. 1919-20 : 91-93, 1920. 

Gumming of sugar cane in Puerto Rico. Sugar 22 : 282-283, 

1920. 

A description and history of the disease. 

La gomosis de la cafia de azucar. (Gumming disease of sugar 
cane.) Sugar 22:363-364, 1920. 

Spanish translation of an earlier publication. 

Observacioiies en la gomosis de la caha en Puerto Rico. (Ob- 
servations on gummosis of sugar cane in Puerto Rico.) Rev. 
Agric. Puerto Rico 6(4): 33-39, 1921. 

Popular. 

El salcocho de los semilleros de tabaco. (Damping-off of to- 
bacco seed beds.) Puerto Rico. Ins. Expt. Sta. Circ. 65, 

6 p., 1921. 

Popular account giving cause and methods of control. 

Annual Report of the Division of Plant Pathology and Botany 
for the yeai* 1920-21. Puerto Rico Ins. Exp. Sta Ann. Rept. 
p. 51-58, 1921. 

La enfermedad de la rafz de la caha de azucar. (Sugar cane 
root disease.) Puerto Rico Ins. Expt. Sta. Circ. 66, 12 p., 

1921. 

Popular discussion of this complex subject. 

Una enfermedad dafiina de la habichuela. (A harmful disease 
of beans.) Puerto Rico Ins. Expt. Sta. Circ. 67, 8 p., 1921. 
The disease is caused by Mhizootonia microsclerotia. 

The Rhizoctonias of Puerto Rico. Journ. Dept. Agric. Puerto 
Rico 6(1): 2-30, 1921. 
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Annual Report for the Division of Plant Pathology and Botany 
for the year 1920-21. Ins. Expt. Sta. Puerto Rico. Ann. 
Rpt. 1920-21 : 52-53, 1921. 

La enfermedad de la raiz en el caf6. (Root disease on the 
coffee.) Est. Expt. Ins. Puerto Rico. Circ. 32, 10 p., 1920. 
A popular description of the coffee root disease caused by the 
fungus BoselUnia sp. 

Gumming disease of sugar cane. Journ. Dept. Agric. Puerto 
Rico 6(3) : 5-21, 1922. 

This paper gives the results of the first studies on this disease in 
Puerto Rico. The author tells of the finding of the disease, gives 
something of the economic considerations and varietal resistance. 

La gomosis de la cana de azucar. Puerto Rico Ins. Expt. Sta. 
Circ. 20, 8 p., 1922. 

Popular discussion of the preceding. 

Observaciones sobre la gomosis de la cana en Puerto Rico. (Ob- 
servations on the gummosis of sugar cane in Puerte Rico.) 
Rev. Agric. Puerto Rico 8(4): 5-14, 1922. 

Popular. 

La gomosis de la cana. (Gummosis of sugar cane.) Sugar 24 : 
352-354, 1922. 

Popular. 

Dry top rot of sugar cane. A vascular disease. Joum. Dept. 
Agric. Puerto Rico 6(3) : 28-47, 1922. 

Description of the disease and experimental results. Phytophthora 
vascularum Matz. 

Informe de la Estacion Experimental Insular. Informe de la 
Div. de Botdnica y Patologia. (Report of the Div. of Botany 
and Pathology.) Rev. Agric. Puerto Rico. 8(2) : 63-65, 1922. 
Contains reports on gumming disease, Plasmodiophora disease, mo> 
saic of sugar cane and minor diseases of other crops. 

Recent developments in the study of the nature of mosaic dis- 
eases of sugar cane and other plants. Joum. Dept. Agric. 
Puerto Rico. 6(3) ; 22-27, 1923. 

The author reviews the work of Iwanowski, Kunkel and Palm on 
the intracellular bodies. 

Recientse investigaciones en el estudio de la naturaleza del mo- 
saico de la cana de azucar y otras plantas. (Recent investiga- 
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tions on the studies of the nature of mosaic disease of sugar 
cane and other plants.) Rev. Agric. Puerto Rico. 9.(4) : 
9-12, 1922. 

Popular discussion of an article that appeared in Joum. Dept. 

Agric. Puerto Rico. 6(3): 22-27, 1923. (Preceding citation.) 

Naturaleza del mosaico de la cana. (Nature of the mosaic dis- 
ease of sugar cane.) Sugar 26:222-223, 1923. 

A discussion of bodies found in mosaic plants. 

Root knot of sugar cane in Puerto Rico. Pacts About Sugar, 
11 : 93-94, 1925. 

A popular discussion. 

Root knot on sugar cane in Puerto Rico. Phytopathology 15 
(9) : 559-563, 1925. 

Maublanc, Andre 

Especes nouvellew de champignons inf6rieurs. (New species of 
lower fungi.) Bull. Soc. Mvcol. France, 20:165-171, 21:87- 
94, 1905. 

Sur une maladis des feuilles du papayer. ^^Carica Papaya/^ 
(On a disease of the leaves of Carica papaya,) A Lavoura. 
16:208-212, 1913. (The same paper is published also in 
Portuguese under the title “Sobre uma molestia do mamoeiro 
{Carica Papaya L.) A Lavoura 16:204^-208, 1913.) 

& Rangel, E[ugenio] [do Santos] 

Alguna fungos do Brasil novos on mal conhocidos. (Some 
fungi of Brasil new or badly known.) A Lavoura 18:19- 
32, 1914. 

, & 

Le StUbum flavidum Cooke, parasite du Cafeier et sa place dans 
la clasification. (The StUbtum flavidum Cooke, coffee tree par- 
asite and its place in the classification. (Comp. Rend. Hen- 
dom. d. Seances d PAcad. Sci. de Paris 127, 1913. (Rev. Min. 
Agr. & Com. Bogot& Vol. ZI, 1916.) 

Contribution a P^tude de la flora mycologique brasiliene. 
(Contribution to the study of the mycological flora of Brazil.) 
Bull. Soc. Mycol. Prance. 86 : 33-43, 1920. 

Observations sur quelques champignons du Bresil. 1. Sur un 
parasite des feuilles de Mikania. Observations on some fungi 
from Brazil. I. on a parasite of the leaves of Mikania.) 
Arch. Bot. BuU. Mens. 2:121-129, 1928. 

May D[ayid] WEilliam] 

Diseases of cane. Puerto Rico Agric. Expt. Sta. (Mayagiiez) 
BuU. 0:38-39, 1910. 
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Kavangire in Puerto Rico. (A reply to E. W. Brandes.) Pacts 
About Sugar 21 : 522, 1926. 

Controversial. 


Kavangire in Puerto Rico. (A reply to F. S. Earle.) Pacts 
About Sugar 21 : 1096, 1926. 

Controversial. 

Mayor, Eugenio 

La nianelia de ^Mos cafetos en el Departamento de Cundina- 
marca’’. (The coffee tree spot in the Department of Cundi- 
namarca.) Rev. Nac. Agric. (Bogota) 6:135-152, 1911. 

The author attributes the yellowing of coffee in the Department of 
Cnndinamarca (Colombia) to the fungus Hemileia vastatrix. He be- 
lieves that it has been confused with Stilbella flavida Cooke. He 
gives description of both fungi and means of control. 

El amarillamiento de los cafetos en el Departamento de Cundi- 
namarca. (The yellowing of coffee in the Department of 
Cnndinamarca. Rev. Nac. Agric. (Bogota) 6:331-340, 1912. 

The author attributes the yellowing of coffee in the Department of 
Cundinamarca (Colombia) to tho fungus Phthora vastatrix D^Herelle. 
He describes the disease and recommends burning of infested trees 
as a control measure. 

Contribution a’ Petude des uredinees de Colombia. In Puhr. 
mann, 0. Voyage d’ exploration Scientifique en Colombia. 
Mem. Soc. Nenchat. Sci. Nat. 5(2) : 442-599, 1914. 

McCallan, E[rnest] A[lbert] 

Report of seed potato inspection. Bermuda Agric. Dept. Agric. 
Bull. 1922:4-7, 1922. 

A record of the amount of leafroll and mosaic in plants grown 
from the same stock in Bermuda and Nova Scotia. 

Bermuda : Eine Krankheit der IMium longiflorum und die 
‘‘Aster yellows (Bermuda: A disease of Lilium longiflorum 
and the aster yellows.) Inst. Anz. Pflanzenschutz 1: 65, 1927. 

McClelland, Tom&s B. 

The coffee leaf spot {Stilbella flavida) in Puerto Rico. Puerto 
Rico Agric. Expt. Sta. (Mayagiiez) Bull. 28, 12 p., 1921. 
(Spanish ed. 9 p. 1922.) 

This fungus attacks Coffea arahica, Bryophylhm oalyoinum, ‘ 
dira mermis, Inga vera, Citrus and other plants. Gives suggestioiui 
for its eontroL 
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, & Tucker, C[larence] M[itchell] 

Green scale Coccus viridis, a new pest in coffee and citrus. 
Agric. Notes (Mayagiiez) Puerto Rico. No. 48, 2 p., 1929. 

Attacked by two fungi, one of which ha» been identified as Cephas 
losporium lecanii. 

Me Kenney, B[andolph] E[vans] B[ender] 

The Central American banana blight. Science n. s. 31(802) :750, 
751, 1910. 

Medina, Vicente 

El control de enfermedades y plagas cn los semilleros y viveres 
de cafe. (Control of diseases and pests in the colfee seed 
beds and nurseries.) Bol. Agr. (Puerto llico.) Dept. Agric. 
1(7) ; 2-3, 1931. 

The author discusses in popular style the subject of coffee diseases 
in seed-beds. 

Mejia F. Ramon 

La arachnosis del cafoto. (Coffee tree arachnosis.) Rev. Ca- 
fetera de Colombia, 3(28-29) : 1043-1045, 1931. 

The author believes that two causes are responsible for this trou- 
ble (1) Climatic conditions and the position of the groves that pre- 
vent the use of shade trees. (2) The invasion of an Aracimidae 
(not determined). He describes the organism and suggests spraying 
(3U0 grams of common soap, 100 grams of creolin and water to 
make 20 liters) to control it. 

Menendez Ramos, R[afael] 

El suelo no puede ser responsable del n^itizado de la cana. (The 
soil can not be responsible for the mottling of sugar cane.) 
Rev. Agric. Puerto Rico. 11(3): 13-20, 1923. 

The soils is not the cause of the disease. A thorough discussion. 

Sigamos con el matizado. (Let us continue with the mottling 
disease.) Rev. Agric. Puerto Rico. 11(5) -.23-28, 1923. 
Popular discussion giving further data to the preceding. 

Sugar cane disease. Ins. Expt. Sta. Puerto Rico. Ann. Rpt. 
1922-23:21-22, 1923. 

A brief record. 

La cal como enmienda. (Lime as an amendment.) Ins. Expt. 
Sta. Puerto Rico. Circ. 74, 17 p., 1923. 

Discussion on the agricultural uses of lime. The author discusses 
the popular belief that lime is a cure of sugar-cane mosaic. He de- 
clares that lime is not a cure for the disease. 
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Estudios sobre el mosaico de la cana. Movimiento del virus a 
traves del tallo en el caso de infecciones secundarias. (Studies 
on sugar cane mosaic disease. Movement of the virus through 
the stalk in cases of secondary infections.) Bev. Agric. 
Puerto Rico. 13(4) : 219-226, 1924. (Rev. Appl. Mycol. 4 : 
244. Louisiana Planter & Sugar Manuf. 73(25) ; 488-489. 
Rev. Agric. Com. & Trab. Cuba 7(5): 31-33, 1925.) 

All the cuttings from a stalk of cane on which only a part of the 
leaves are mottled, will probably produce diseased plants. 

Mosaic disease and method of control. Planter & Sugar Manuf. 
76(25): 487-498, 1925. (Rev. Appl. Mycol. 6:329, 1925.) 

A popular discussion of the subject. 

La enfermedad mosaico y los metodos de combatirla. (The mo- 
saic disease and method to control it.) El Mundo Azudarero 
13(8) : 241-245, 1926, 

A translation of the previous citation. Planter & Sugar Manuf. 
75 : 487 - 489 , 1925 . 

The control of sugar cane mosaic in the West Indies. Ref. 
Book of the Sugar World (The Planter & Sugar Manuf.) 
6:38-41, 1927. 

A short paper giving extensive data on field studies. 

El comport amiento de la enfermedad del mosaico en las varieda- 
des POJ-2714, 2725, y 2727 en la Provincia de Oriente. (Be- 
havior in regard to the mosaic disease of .the sugar cane va- 
rieties POJ-2714, 2725, and 2727 in the Province of Oriente.) 
Suplemento de la Memoria de la Segunda Conferencia Anual 
Asociacion de Tecnicos Azucareros de Cuba. Dec. 1928, p. 
35-62, 1928. (Planters & Sugar Manuf. 81(6) : 101-104, 1928.) 

The calculation of mosaic infection in highly resistant canes. 
Int. Sugar Joum. (Abstract) 36(419): 428, 1933. 

Paper presented at the Sixth Annual Conference of the Association 
of Sugar-Cane Technologists of Cuba, held in December, 1932. The 
author grouped the varieties according to the behaviour of the dis- 
ease on each, thus P.O.J. 2725 and Java-Barbados Hybrids derived 
from it in one group and B.H.-10(12), 8.0.12(4) and Oristalina in 
another. He establishes the stalk unit as measurement in calculating 
mosaic infection against the stool unit, which he declares is min* 
leading in determining the relative commercial immunity. He gave a 
table comparing the results of both unit basis. He states that in- 
cidentally, it may be noted that many of the crosses of P.O.J. 2725 
and 8.C.12(4) are more resistant than the female parent in spite 
of thb fact that the male parent is very susceptible. Further, the 
two varieties M 2S and F.C.016 show a relatively high susceptibili^ 
in contrast witii a practical immunity recorded in Puerto Bico. 



BIBLIOGRAPHY — MYCOLOGY AND PHYTOPATHOLOGY 


405 


Menezes Sobrinho, A. 

0 mosaico da eanna. (The mosaic of cane.) Bol. Agric. Bahia 
(Brasil) 1926:25-28, 1926. 

Merrick, F. 

Coconut bud rot. Cuba Review, 6:24, 1908. 

A popular account. 

Miles, L[ee] E[llis] 

Some diseases of economic plants in Puerto Rico. Phytopathology 
7(5) : 345-351, 1917. 


Some new Porto Rican fungi. Trans. Illinois Acad. Sci. 10 : 249- 
255, 1917. 

Molfino, Jose F. 

Novedades micologicas Argentinas. (Mycological novelties in 
Argentine.) An. Soc. Cien. Argentina 108:132-138, 341-344, 
1929. 109(2) : 127-131, 1930. 

Nota sobre MycocHms aurantimn Moll, curiosa especie de Asco- 
miceta de la Selva de Misiones. (Note on Mycocitrus auran- 
tiuni Moll, a curious species of Ascomycetes from Selva de Mi- 
sioiies.) .Annies Soc. Cient. Argentina 107(3) : 137-143, 1930* 

Description of that fungi giving locality. ^ 

Moler, Alfred 

Brasilische pilzbluraen von Alfred Mbller, Jena. 6. Fischer. 1895. 
(Bot. Mitt, aus den Tropen p. 152, 1895. (Bull. Torr. Bot. 
Club. 22:235-238, 1895.) 

Protobasidiomyceten. Jena, 179 p., 1895. (Bot. Mitt, aus den 
Tropen V. 8.) 

Phycomyceten und Ascomyceten. Unterchungen aus Brasilien 
von Alfred Moller, Jena, G. Fisher, 1901. 

Montagne, Camille 

Prodomus florae Feruandesianse pars prima, sSstens enumera- 
tionen plantarum cellularium guas in Insula Juan Fern&ndez 
a C. Bertero colleetas descubi, edique curavit. Ann. Sci. 
Nat. II 3:347-356, 4:86-99, 1835. 

Centurie de plantes cellulaire exotique nouvelles. Ann. Sci. 
Nat. II. 8:345-370, 1837. 

Cryptogamae guianenses. In his 2 centurie des plantes. Ann. 
Sei. Nat. II. Bot. 13:196-207, 339-359, 1841; 16:108-126, 
1841. 
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Histoirie Physique, Politique et Naturalle de 1’ Isle de Cuba. 
Bot. Plantes Cellulaires, — Cryptogames de Cuba — ^Paris, 1838- 
1842. 

Criptogamia. In B. de la Sagra, Historia Fisica Politiea y 
Natural de la Isla de Cuba. (Cryptogams. In. B. de la 
Sagra. Physico-Political and Natural History of The Island 
of Cuba.) 9:219, 1845. 

Flora chilena, Plantas celulares. In Cray, C. Historia fiaioa 
y politics de Chile. Botiniea Vols. 7-8, 1850-1852. 

Cryptogamia Guayanensis sen Plantarum Cellularium in Gua- 
yana Gallica Annis 1835-1849 a Cl. Leprieur Collectarum 
Enumeratio Universalis Ann. Sci. Nat. ser. 4, 3 : 135, J.855. 

Quelques champignons de la Guinee francaise. Bull. Soc. Mycol. 
Prance. 28:31-37, 1912. 

Montealegre, Mariano B. 

Enfermedacles del cafe. (Coffee disease.s.) Bol. Cam. Agrie. 
Costa Rica 2(5) : 193-201, 1922. 

Brief notes on the most common diseases of coffee. 

Moore, J. G. 

"Weed connected with insect and fungous pests and their control. 
St. Lucia l>opt. Agric. Kpl. 1911-12:9-11, 1912. 

Plant pcii^R 'ind disc less in Grenada. Imp. Jlept. Agric. West 
Indies. Depl. i\gric. Grenada, Ann Rpt 1914-15:7, 9, 15, 
1915. 

Monet. M. 

(Three enemies of the cacao in St. Thomas.) Joixrn. Agrio. 
Trop. 7(70) .106-109, 1907. 

teorris, J). 

Fungous diseases of cacao. Jamaica Dept. Agrie. Bull. Dept. 
Bot. n. s. 8(8) : 113-124, 1901. 

Morstatt, H[ermaun] 

Bibliographic der Pflanzeschutiditeratur das Jahr 1934. Arb. 
Biol. Beichsanst Land. u. Forstw. Berlin, 302 p., 1935. 

This bibliography of German and foreign Literature contains many 
items of interest. 

MuUer, Albert 8. 

Brazil: Preliminary list of diseases of plants in the State of 
Minas Geraes. Internt. Bull. Plant Protect. 8(9) : 193-198, 
1934. 

As the title implies it is a list of plant diseases most of which 
are economic crops. 
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, ft Ohnpp, Charles 

Cereosporae de Minas Geraes (Cercosporae from Minim Geraes) 
(Brazil) Arq. Inst. Biol. Veg. 1(3) : 213-220, 1935. 

Taxonomic. 

Doencas do feijao en Minas Geraes. (Kidney bean diseases in 
Minas Geraes.) Bol. Agric. Zootech. Yet. Minas Geraes 
(Brasil) 7:384-388, 1934. (Hort. (Abstract) 6(2): 89-90, 
1935.) • 8 

Brief account of dieeases of beans (Phaseolus vulgaris) in Minas 
Geraes, (Brazil). Notes on yarietal resistance. 

Brazil : Some new diseases observed in the State of Minas Geraes 
in 1934. Int. Bull. Plant. Prot. 9(8) : 175-176, 1935. 

The new phytopathological records during 1934, in Minas Geraes 
(Brazil) are: Colletotrichum gloeosporioides on Averrhoa oaramlfola; 
Cortioium Koleroga on Coffea arabica; Cercospora dtrullina on melon 
and Bhisoctonia (Cortidum) solani on tomato. 

Brazil : Some new records of plant diseases in the State of Minas 
Geraes. Int. Bull. Plant Protect. 10(5): 98-99, 1936. 

Brief notes are given of 27 new phytopathological records from 
Brazil. 

Murray, P[ercival] W[aterhouse] 

Sugar-cane diseases, Jamaica. Jamaica Dept. Agric. Ann. Rpt. 
1920:13-14, 1920. 

Agricultural experiments. (Sugar-Cane mosaic, disease.) Ja- 
maica Dept. Agric. Aim. Rpt. 1923 ; 12-14, 1924. (Rev. Appl. 
Mycol. 4:65, 1924.) 

Field experiment in the control of mosaic disease of Jamaica, 
1923-25. Jamaica Dept. Agric. Circ. 6:16-37, 1926. 

Murrill, William Alphonse 

Polyporaceae, North Amer. Flora. 9; 1-72, 73-131, 1907. 

Collecting fungi in Jamaica. Jour. New York Bot. Gard. 10 
(110) : 21-39, 1909. 

The author says; ‘‘Mr. Henslow pointed out trees 10 years of 
age that had been sprayed with Bordeaux Mixture for the bacterial 
disease of the bud which has wrought such havoc with the i^Ocoanut 
in Cuba, the Bahamas, and elsewhere.^' Johnston says: ''Mr. Mur- 
rill ’s statement as to the occurrence of the bud^rot in the Bahamas 
can not be verified. 


Collecting fungi in southern Mexico. Journ. New York Bot. 
Gard. 11(123) : 57-77, 1910. 
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The Polyporaceae o£ Jamaica. Mycologia 2(4) : 183-197, 1910. 


A new Boletus from Mexico. Mycologia 2(5): 248, 1910. 


A new Boletus from Jamaica. Mycologia 2(6) : 305, 1910. 

The Polyporaceae of Mexico. Bull. New York Bot. Gard. 8(28) : 
137-153, 1912. 

New combinations for tropical agarics. Mycologia 4(6): 331- 
332, 1912. 

The Agaricaccac of tropical North America I. Mycologia 3(1) : 
23-36, (2): 79-91, (4) : 189-199, (6) : 271-282, 1911. 4(2): 
72-83, 1912; 5(1): 18-36, 1913. 

Tropical Polypores. New York 114 p., 1915. 

AgaricMeae. North Amer. Flora. 9:201-296, 1915. 9:297- 

374, 1916. 

A new phalloid genus. Mycologia 2(1) : 25-26, 1916. 

Trinidad, Proiophallv^s jamaicensis Murr. 

The Agaricaceae of tropical North Americana. VITT. Mycologia 
10(1): 15-33, (2): 62-85, 1918. 

The Agaricaceae of tropical North America.* VII. Mycologia 
10(2) : 62-85, 1918. 

Cuban Polypores and Agarics. Mycologia 11(1): 22-32, 1919. 


Bahama fungi. Mycologia 11(4) : 222-223, 1919. 


Fungi from Ecuador. Mycologia 11(4): 224, 1919. 


Quer fungous growth. Mycologia 11(4) : 225-226, 1919. 

Antobasidomycetes. In Britton, N. L., The Bahama Flora p. 
637-645, 1920. 

A new Bolete from Puerto Rico. Oyroporus Earlei sp. nov. 
Mycologia 13(1): 60-61, 1921. 

Two species of Fuscoporia, Mycologia 13(2) ; 119, 1921. 

From Cuba. 


The genus Tinctoporia, Mycologia 13(2) ; 122-123, 1921. 
Mexico and Brazil. 
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Light-colored resupinate — Polypores — III. Mycologia 13(2) : 83- 
100, 1921. 

Light-colored resupinate polypores IV. Mycologia 13(3): 171- 
178, 1921. 

Venezuela, Puerto Bleo. 

Myers, J[ohn] G[old^] 

Dry-season studies of cane Ilomoptera at Soledad, Cuba. 
Contrib. Harvard Inst. Trop. Biol & Med. 3 : 69-110, 1926. 
(Rev. Appl. Ent. ser. A. 14:497^98, 1926.) 

It refers to mosaic disease of sugar cane and corn; its transmis- 
sion and spread. 

Source of witch-broom infection believed to be wild cacao in 
Suriname. West Indian Com. Circ. 46(618) : 43-44, 1930. 

Observations on a journey from the mouth of the Amazon to 
Mt. Roraima and down to cattle-trail to Georgetown. Agric. 
Journ. Brit. Guiana 6(2): 86-100, 1934. 

In that trip it was observed that cacao was heavily infected with 
witches^ broom, caused by the fungus Marasmim pemioiosus, which 
apparently has not been reported from the Amazon region before. 

Observations on wild cacao and wild bananas in British Guiana. 
Trop. Agric. (Trinidad) 11(10) : 263-267, 1934. 

In this account of his journey in the Amazon Basin in 1932 the 
author states that the complete absence of witches’ broom disease 
(Marasmitis pernidoms) in the wild cacao he saw in the Eanulra 
mountains was in marked contrast to the badly diseased condition 
of the wild cacao he had previously observed in the Coppename river, 
in the interior of Dutch Guiana, with which the Kanuku cacao is 
obviously identical. Seedlings of the Coppename plants are now 
growing at the College grounds and at Kew and are of the type 
which Pittier and others consider to be distinct species (Theohroma 
leicarpa). Notes are also given on wild bananas and plantains which 
the author found during his journey, including a reference to Sir 
Robert Schomburgk’s statement that during his travels (1835-39) in 
Guiana he observed on the coast of British Guiana a peculiar disease 
in Mtaa plantations, which starts from the innermost vascular bundles 
which take a brownish color intermixed with a number of black 
spots. This is believed to be probably the first reference to Panama 
disease {Fusariwm oxysporum cubense) or something very similar, 
(e. g. bacterial wilt — Baeterium solanaceai-um,) 

Navarro, A. 

Enfermedades de la papa en Mexico. (Potato diseases in 
Mexico.) Agricultura (Mexico) 1(5) : 335-338, 1934. 
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Neger, Franz Wilhelm 

Uredinae et Ustilagineae Fueginae a P. Dus6n collectae ofvers K. 
Svenska Vetenak. Akad. Porhandl. 66:745-750, 1899.' 

Negretti, A. N. 

Tratamientos contra las enfermedades del cacao. (Treatment 
of cacao diseases.) Rev. Agric. Republica Dominicana 17 
( 12 ) : 188 - 192 , 1923 . 

A report on a root disease due to Bosellima pepo. Popular dis- 
cussion giving symptoms, description of the disease and control. 

Nieves, Raimundo 

Contribucion al conocimiento de la ‘‘caries^’ del trigo (Tilletia 
spp.). Contribution to the knowledge of the smuts of wheat. 
Tilletia spp.) Argentina Bol. Minis. Agric. 29(1) : 97-110, 
1930 . 

Discussion on the biological characters, genetic behavior and bases 
for the creation of new resistant varieties. 

Ensayos comparatives de resistencia a la Tilletia laevis (Kiihn) 
con Trigos Argentines e importados, comunes y de pedigree 
(Comparative trials of resistance to Tilletia laevis (Kiihn) 
with common and pedigree Argentine and imported wheats.) 
Bol. Min. Agric. Nac. (Buenos Aires), 29 ( 3 ) : 297 - 316 , 1930 . 

A study of varietal resistance to the fungus Tilletia lea/vie. 

Resistencia comparativa a la Tilletia Icvis Kiihn, del Trigo en 
la Argentina. (Comparative resistance of wheat to Tilletia 
levis (Kiihn) in the Argentine.) Phytopathology 21(7): 
705 - 727 , 1931 . 

Experimental studies. 

Las caries o carbon hediondo del trigo. (Caries or foul smut 
of wheat.) Bol. Mens. Min. Agric. Argentina. 32:397-411, 
1933. 

Estudios sobre la especializacion fisiologica de las caries del trigo. 
{Tilletia triUci y Tilletia levis) Argentina. (Studies on the 
physiological specialization of the smut of wheat in the 
Argentine.) Guatrache Expt. Sta. Ann. Rpt. 1932:1-108. 
1933 . 

, Barraza, Jose A., & Horovitz, Noe 

Estudios sobre la distribuci6n y prevalepcia relativa de la Tilletia 
tritici y T. levis, en el sudeste de La Pampa, en 1932. (Stud- 
ies on the distribution and relative prevalence of TiUetia 
tritici and T. levis in the South east of La Pampa, in 1932.) 
Bol. Mens. Min. Agric. Argentina 36(1-3) : 79-101, 1933. 

A 'detailed report of the writers’ studies on the bunt disease of 
wheat. Tabulations are given on the distribution and prevalenee of 
TiUetia tritici and T. laevie. 
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Nota preliminar sobre un probable hibrido natural. (Avena 
byzavUna x A. fatua) atacada por Vstilago levis. (Prelimi- 
nary note on a probable natural hybrid {Avena byzantina x 
A. fatm) attacked by UstUago Icvis.) Argentine, Bol. Mins. 
Agric. 36(1) : 71-79, 1934. 

Discussion and account on the subject, giving his observations. 

Infec(u6n experimental del centeno de Pet Kus (Secale cereale 
V. vvlgare) por las caries del trigo Tilletia iritici (Bjerk.) 
Wint y TiUetui levis Kiihn. (Experimental infection of Pet 
kus rye (Secale cereale var. vulgare) by the smut of wheat 
Tillelia iritici. (Bjerk.) Wint. & T. levis Kiihn.) Argentina, 
Bol. Mim. Agric. 36(4) : 347-359, 1934. 

Experimental record. 

Infeccion experimental del centeno de Petkus {Secale cereale v. 
vulgare), por las caries del trigo: Tilletia tritioi and Tilletia 
levis. (Experimental infection of rye var. Petkus {Secale 
cereale var. vulgare) by wheat bunt Tilletia iriti€>i> and T. 
levis.) Phytopathology 26(5) : 503-515, 1935. 

Keport of experimental results obtained in artificial infection of 
rye with wheat bunt disease. (Tilletia tritioi and T. laevis.j 

Genetica de la resistencia a la ‘‘carie^^ (Tilletia iritici raza. 
5 M. A.), en la cruza Bari eta x Florence (Cheg 27-lOx) 
(Genetics of resistance to bunt (Tilletia iritici strain 5 M. A.) 
in the cross Baidetta x Florence (Cheg 7-lOx). Physis, Bue- 
nos Aires, 12(4) : 51-63, 1936. 

The author gives a detailed study on the hereditary nature of the 
character for resistance to bunt of certain wheat crosses. 

Distribucion y prevalencia relativa de la Tilletia iritici y Tille- 
tia levis (caries del trigo) en la region de Guatrach6. (The 
distribution and relative prevalence of Tilletia trii^i and 
T. levis (wheat bunt) in the Guatracha district.) Physis, 
Buenos Aires, 12(41) : 64-70, 1936. 

The author gives data on distribution, relative prevalence and eco- 
nomic importance of bunt of wheat in the wheat growing centen 
of La Pampa, Argentine. 

Nolla, J[ose] A[ntonio] B[ernabe] 

The anthracnoses of citrus fruits, mango and avocado. Journ, 
Dept. Agric. Puerto Rico, 10(2) : 25-63, 1926. 

The results of studies on CoUetotriohum gloeosporium and Oloeospih 
rium limettioolwn. 
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Onion-leaf anthracnose. Journ. Dept. Agric. Puerto Rico. 10 
(3-4) : 245-266, 1926. 

Discussion of a severe outbreak of a fungus on Allium cepa. He 
described the organism under the name of Colletoiriohum ohardo^ 
nianum. 

Mango wither-tip. Journ. Dept. Agric. Puerto Rico. 10(3-4) : 
257-258, 1926. 

A new disease which is caused by Colletotrichum gloeosporioides. 

A new Altenaria disease of onion (Allium cepa L.) Phyto- 
pathology 17(2) : 115-132, 1927. 

A description of the disease and methods of control. 

The black-shank of tobacco in Puerto Rico. Journ. Dept. Agric. 
Puerto Rico 12(4) : 185-215, 1928. 

A description of the disease which is caused by Phytophthora nioo^ 
tiancte and recommendation for its control. 

The eggplant blight and fruit rot in Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 13(2): 35-57, 1929. 

This disease is caused hj '^Phomopais vexana. The author describes 
the disease and the fungus and gives recommendations for its control. 

Biologic control of the aphids Bhopalosiphum persicae Sulzer 
and Aphis gossypU Glover. Phytopathology (Abstract) 19(1) : 
102, 1929. 

El Acrostalagmus Aphiidum Oud. en la lucha contra los 4fidos. 
(Acrostalagmus Aphidum Oud. and Aphid control.) Mem. 
Real Soc. Espahola Hist. Nat. 15:9-12, 1929. (Journ. Dept. 
Agric. Puerto Rico 13(2): 59-72, 1929.) 

Studies on the bacterial wilt of the Solanaceae in Puerto Rico. 
Journ. Dept. Agric. Puerto Rico. 16(3) : 287-308, 1931. 

A very complete study of this disease which is caused by JBoota- 
rium aolanacearvm. 

Las enfermedades del tabaco en Puerto Rico. (Tobacco diseases 
in Puerto Rico.) Ins. Expt. Sta. Puerto Rico Bull. 39, 29 p., 
1932. 

Popular account of the disease of most prevalence in Puerto Bico 
attacking tobacco. Most of them of fungus origin. 

The damping-oflf of tobacco and its control in Puerto Bico. 
Journ. Dept. Agric. Puerto Rico 16(2) : 203-204, 1932. 
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, & Boque, Arturo 

A variety of tobacco resistant to ordinary tobacco mosaic. Joum. 
Dept. Agric. Porto Rico 17 (4) : 301-303, 1933. 

A preliminary report. The variety was introduced from Colombia, 
Valle del Cauca, in 1929, by the senior author. 

Studies on disease resistance. I. A tobacco resistant to or- 
dinary tobacco mosaic. Journ. Agric. TJniv. Puerto Rico 10 
(1) : 29-49, 1935. 

A more detailed and thorough work than the preceding paper. The 
purpose of this paper is to present the results and observations on 
infection studies with the Ambalema variety of tobacco. 

Nowell, W[illiam] 

Report on a visit to St. Lucia . Agric. News 13(310) : 94-95, 1924. 

Fungoid and bacterial diseases. West. Indian Bull. 14(4) : 209- 
216, 1914. 

A list of diseases and geographical distribution. 

The physiological affections of sea island cotton in the West 
Indies. West Indian Bull. 14(4) : 304-317, 1914. 

A discussion on curly-leaf and loggerhead. 

Black root disease of limes. Agric. News 13(327) : 364-365, 1914. 

Observations made during a visit to Grenada, Feb.-March 1915. 
Report issued by the Colonial Secretary, Grenada, 1915. 

Diseases of lime trees in forest districts. Imp. Dept. Agric. 
West Indies.- Pamphlet 79, 41 p., 1915. 

New light of the witch-broom disease of cacao. Agric. News 
14(352): 382, 1915. 

A history on the work on this disease and the results of recent 
work by G. Stahel, (Bull. 33) September 1915, in which he attri- 
butes the disease to a new species, Marasmiua pernidosus. 

Fungoid and bacterial diseases. West Indian Bull. 16(2): 133- 
143, 1915. 

A list of diseases with distribution. 

A stem disease of sugar cane in Barbados. Agric. New. 15(357) : 
14, 1916. 

Brief popular note. 
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The internal disease of cotton bolls. Agric. News 15(364) ; 126- 
127, 1916. * 

The author refers to an article in West Indian Bulletin, 14: 222-238 
and then to specimens collected in Tortola, Bt, Kitts, Monserrat, St. 
Vincent and Barbados and to foreign literature. 

A new fungous on the green scale. Agric. News 15(375) :302, 
1916. 

A record of an undcscribed fungus from Monserrat on Coccus 
viridis (Lecanium viride). It was sent to Thaxter who said it was 
closely related to Empusa Fresenvi Nowak. He had received the same 
from Cuba. Johnston reported E. Fresenii on mealy bugs in Porto 
Bico (Bull. 10, Ins. Expt. Sta.) 

Pink disease in the AVesi Indies. Agric. News 15 (371): 238- 
239, 1916. 

The author states that the material was determined by Borer as 
Corticium salmonicolor, (Bull. Dept. Agric. Trinidad & Tobago 
15(3).) 

The small Rosellina on cacao. Agric. News. 16(382) :414, 1916.- 

This note refers to West Indian Bulletin v. 16, No. 1. The au- 
thor of that paper referred to an unidentified species of Eosellvnia on 
cacao in Grenada and St. Vincent and on immortel in St. Lucia. 
A later report from Kew Botanic Garden says that this species has 
a very close resemblance to E, paraguayensis Starb. which was de- 
scribed from Paraguay in 1904. 

Fungous and bacterial diseases. West Indian Bull. 16(1) ; 17- 

25, 28-35, 1917. 

A list of diseases with distribution. 

Rosellinia root diseases in the Lesser Antilles. West. Indian 
Bull. 16(1) : 31-71, 1917. 

Detailed account on BoseUmia Fepo Pat. and B. hwiodes (B. A 
Br.) Sacc. Gives description, symptoms, distribution and control 
measures. 

The fungi of internal-boll disease. West Indian Bull. 16(3) : 
152-159, 203-235, 1917. 

A discussion of this disease which the author attributes to Eremo- 
iheoiwn cymbalariae Borzi. 

The rind fungus of sugar cane. Agric. News 16(387) : 62, 1917. 

. This is a discussion of Johnston’s paper in Vol. I, No. 1, of the 
Journal of the Board of Ck>mioi88ioners of Agriculture of Puerto 
Bico (Later Joum. Dept. Agric. of Puerto Bico and now Jonm. 
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Agric. Univ. Puerto Bico.) It contains some historical data and 
the writer’s opinion of this disease. 

New records of entomogenous fungi in Barbados. Agric. News 
16(388) : 94, 1917. 

The writer found Vertioillvwm heterooladum on a species of citrus 
white fly; Asehertonia (euhensisf) on star scale (Vinsonia) and 
Ophionectria cocoioola on purple scale (Lepidosaphes) , All on leaves 
of lime trees in a deep gulley. The first has been reported in Puerto 
Bico, the third is common and useful in Dominica and 8t. Lucia and 
occurs in Grenada and St. Vincent. 

Diseases of economic plants. West Indian Bull. 16(4): 309- 
310, 322-331, 1917. 

A useful list. 

The status and treatment of coconut bud rot. Agric. News 16 
(385) : 30, 1917. 

This note states that the disease destroyed a grove in Matanzas, 
Cuba, previous to 1886. It appeared in Baracoa as early as 1880. 
Heavy losses in Jamaica in 1891-1910. in Cayman Islands in 1891, 
Unconfirmed records from Santo Domingo and Haiti. Appears to 
be absent from Florida, Bahamas and Puerto Rico. Reports indicnto 
that it is present in British and Spanish Honduras. Johnston re- 
ported that it was not present in Panama. In Trinidad in 1907. 
Small outbreaks in Grenada, St. Vincent and St. Lucia. Common in 
British Guiana and reported from Surinam. 


Sugar-cane diseases in Puerto Rico. Agric. News 16(393) : 158, 
1917. 

A comment to the Fifth Annual Report (1916) of the Insular 
Experiment Station of Puerto Bico, written by John A. Stevenson. 


Bacterial diiseases of tomatoes in St. Vicent. Agric. News 16 
(409) : 414-415, 1917. 

A report on wilt caused by Bacterium solanacearwn E. F. S. 


Algal diseases (red rust) of cacao. Agric. News 17(421): 190, 
1918. 

This disease is due to CcphcUeuros virescens Kunze (C. myoddea 
Karst, Myooidea parasitica Cunn.) Reported in St. Lucia in 1917. 
Previously reported in Trinidad by Borer (Proc. AgrL Soc. Trinidad 
& Tobago V. 17.) Reported from Grenada in 1902. Known in St. 
Lu<^ and Dominica. 


Diseases of coconuts in Jamaica. Agric. News 17(427) : 286-287, 
1918. 

This refers to two leaflets by Ashby. They discuss bud rot. Tha 
fungi involved are Thieladopsic paradoxa and Phytophihara sp. The 
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forms are: (1) pineapple or leaf-bitten disease, (2) hard or little 
leaf -bitten disease, (3) Phytophthora leaf -bitten disease, and (4) 
Rhinoceros beetle leaf-bitten disease. 

The rin^ or root disease of coconut palms. West Indian Bull. 
17(4) : 189-202, 1918. 

A history and symptoms of the diseases, the causal org^anism 
(nematode) and methods of control. 

Root disease of coconut palms in Grenada. Agric. News 17 (434) : 
398-399, 414, 1918. 

This note describes the symptoms but does not name an organism. 
The symptoms agree with those described by Stockdale for Trinidad 
and Tobago in 1906 and later by Rorer. 

Fames lucidus as a parasite of trees. Agric. News 17(412) : 46, 
1918. 

The author reports this fungus as attacking the Saman trees 
(Pithecolobium Saman) and the bread and cheese tree (P. 
caii) in the Botanic Garden of St. Kitts in 1914. He states that 
it is reported from Curacao as attacking CaesaXpinia ooriaria and 
Acacia tortuoaa and in South Africa on Acacia spp. and Acacia 
moUissima, It has been reported previously on lime trees in Mon- 
serrat. (See West Indian Bull. 7: 493.) 

Diseases of economic plants. West Indian Bull. 17(2): 96- 
106, 1918. 

A list of diseases with geographical distribution. 

Eel-worm disease (Black head) of bananas. Agric. News 17 
(422) : 206, 1918. 

Reported from Grenada on the coarse banana known as bluggoe. 
The disease is described. A similar disease has been reported from 
Jamaica by Ashby (Bull. Dept. Agric. Jamaica 2: 116) and attri- 
buted to Tylenchus aimilis. 

Report on an investigation of froghopper pest and diseases of 
sugar cane in Trinidad. Bull. Dept. Agric. Trinidad & To- 
bago 18(2) : 57-69, 1919. (Trinidad & Tobago Council Paper 
No. 39, 1919.) 

This paper contains brief reference to Maraamiua aacchari, Himanr 
tia atelUfera, Odontia aacchari and O. acmcharicola. Also factors in- 
fluencing root disease. 

The red ring or root disease of coconut palms. West Indian 
Bull. 17(4): 189-202, 1919. 

A discussion of the history, symptoms and cause of this disease. 
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The red-ring disease of coconuts. Proc. Agric. Soc. Trinidad 
& Tobago. 19(9— 10) : 217—219, 1919. (Agric. Soc. Trinidad 
& Tobago Soc. paper 736, 1919.) 

A brief report on this disease wliich is caused by nematodes. 

Foot rot or mal di gomma on limes. Agric. News 18(439) ; 62, 

1919. 

This note refers to this disease on the island of Grenada, but 
does not explain cause. 

A root disease of cacao in Trinidad, Rosellinia pepo. Trinidad 
& Tobago Dept. Agric. Bull. 18(4) : 178-199, 1919. 

A description of the disease, method of infection and control 
measures. 

Disease of sugar cane. Agric. News. 16(384) : 14, 1917. 

The red-ring disease of coconut palms. West Indian Bull. 18 
(1): 73-76, 1920. (Trop. Agric. (Ceylon) 54(4) : 240-245, 

1920. ) 

A continuation of previous work mentioned above, (^/est Indian 
Bull. V. 17(4).) 

Mosaic disease of sugar cane. Agric. News. 19(462) : 14, 1920. 

A review of the U. 8. Dept. Agric. Bull. 829 by Brandes and 
Bull. 19 of the Insular Experiment Station of Puerto Rico by P. S. 
Earle. 

Notes on the proclaimed diseases and pests. Bull. Dept. Agric. 
Trinidad & Tobago 19(4) : 175-179, 1920. 

Brief discussion of coconut bud rot, red ring of coconut, mosaic 
of sugar cane and anthracnose of lime. 

Red-ring disease of coco-nuts. Agric. News 19(475) : 222, 1920. 
Recommendations for the disposition of infected material. 

Root disease of cacao. Journ. Jamaica Agric. Soc. 24(6-7) : 173— 
174, 1920. 

A partial reprint from Bull. Dept. Agric. (Trinidad & Tobago) 
18 , 1920 . 

A disease of coco-nut. Imp. Dept. Agric, West Indies Rept. 
Agric. Dept. (St. Lucia) 1918-19:7, 1920. 

Material received in bad condition but the organism was probably 
Pythiwn or a Phytophthora* 
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ft Williams 0. B. 

Sugar cane blight in Trinidad. Bull. Dept. Agric. Trinidad & 
Tobago. 19(1) : 8-10, 1920. 

These diseases are caused Maramiut and Odontia. 

A supposed nematodes disease of banana. West Indian BulL 
17(3) : 177-179, 1919. 

A brief discussiozi. 


Infection of orange fruit through bug punctures. Agric. News 
17(418) : 142, 1918. 

Believed to be due to fungous infections of puctures bj insects. 


Internal disease of cotton bolls in the West Indies, II. West 
Indian Bull. 17(1): 1-26, 1918. 

The organism is Nematospora 


Mycologist’s report on a visit to Trinidad. Proc. Agric. Soc. 
Trinidad 19(6) : 143-159, 1919. 

A discussion of root diseases of sugar cane in relation to injury 
. caused by frog-hopper. Remedial measures are suggested. 

Bracket fungi of lime trees and the critical period in the develop- 
ment of young lime trees. Rept. on the Agric. Dept. (Do- 
minica) 1917-18:11-14, 1919. 

A report on the small fungi Nectria and StUhum are most pro- 
minent on dead branches of lime trees. 


Investigation of the frog-hopper pest and disease of sugar cane. 
Agric. News 18(446) : 174r-175, (447) : 190-191, (448): 207, 
(449) : 222-223, 1919. 

A description of the disease supposed to be caused by the frog- 
hopper (Tomaspis saccharina). This is doubted and the author be- 
’ lieves that it is due to Marasmiua and Odontia, 

Red ring disease of coconuts. Agric. News 18(460) : 398, 1919. 
The disease is caused by nematodes. 


The cacao canker fungus as a cause of coconut but rot. Agric. 
News (Barbados) 18(461): 414, 1919. 

Discusses Beinking’s work on Fhytophthora faberi on eoconuU in 
the Philippine Islands and Ashby’s studies on P. pahmvora on coco- 
nuts in the West Indies. 


Rosellinia pepo an Ascomycete injurious to cacao in Trinidad, 
West Indies. Rev. Sci. & Pract, Agric. 11(7) : 92^925, 1920. 
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Eradication of mosaic disease in Trinidad. Bull. Dept. Agric. 
Trinidad & Tobago 19(3) ; 105-106, 1921. 

Disease of crop plants in the Lesser Antilles. 325 p., 1923. 

This book contains much data on diseases. 

ft Ulrich, F. W. 

Notes on the proclaimed diseases and pests. Bull. Dept. Agric. 
Trinidad & Tobago. 19(4) : 175-181, 1922. A 

A discussion of bud rot of coconut, Gloeosporiwn limetiioohm and 
of semi-parasitic flowering plants. 

Diseases of cacao in Trinidad. Soc. Paper 775. Proc. Agric. 
Soc. Trinidad & Tobago. 22(5) : 483-493, 1922. 

Popular discussion of dio'back, Diplodia pod rot, algal disease, 
thread blight, Jtosellinia root disease and black pod rot and canker 
(Phytophthora faheri). 

Disposal of black pods and cacao husks. Empire Prod, and 
Export 86, Sept. 1923. (Trop. Agric. (Ceylon) 61(5): 295- 
296, 1923.) 

This is a recommendation for the control of Phytophthora faberi. 

Coconut bud-rot in Trinidad. Kept. Imper. Bot. Conf. London, 
1924:161-162, 1925. 

A brief discussion. 

Diseases of coffee. Proc. Soc. Trinidad & Tobago. 26(7) : 339- 
342, 1926. 

Discusses Omphalia flavida, Ceroospora ooffeicola and Solerotium 
ooffeieohm, 

Nyhus, P. 0. 

The poiato situation in Argentine. Amer. Potato Journ. 18(7) : 
185-189, 1936. 

Drought, inlets and diseases reduced considerably the potato crop 
in Argentine and Uruguay. Foreign supply was urgent. The most 
noticeable diseases were those of virus type. 

Ogilvie, L[awrence] 

Preliminary Report of the Plant Pathologist for the period Sep- 
tember 27 to December 31, 1923. Rept. Board & Dept, of 
Agric. (Bermuda) 1923:28^4, 1924. 

The possibility of the introduction into Bermuda of the dis- 
eases of the banana. Agric. Bull. (Bermuda) Dept. Agric* 
3(2): 7-8, 1924. 

The author believes that there is very little danger. Musa caven- 
dishii the species most commObly grown in Bermuda is said to be 
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Celery in Bermuda. Agric. Bull. Bermuda Dept. Agric. 8(6) : 
1-7, 1924. 

Includes notes on Cercoapora apii. 


Report of the Plant Pathologist for the year 1924. Kept. Board 
& Dept, of Agric. (Bermuda) 1924:32-43, 1924. 

Reports a Gloeoaporium dieback on Persea gratiaaima, O, muaarium 
on banana, Helminthoaporium on corn, Colletotrichum gloeoaporioidea 
on citrus, Uncinula necator and Gloeoaporium ampelophagum on grape, 
Sclerotinia lihertianum (S, aclerotiorum) on carrots, celery, Vida sp., 
Botrytis on Lilium hariniaaiy Fuaarium malli on oniona and Perowh 
plaamopara (Paeudoperonoapora cuhensia) on cucurbits. 

Notes on leaf-roll of potatoes. Agric. Bull. Bermuda Dept. 
Agric. 3(12) :1, 1925. 

Agenda put forward’ by Bermuda delegate. Proc. Ninth West 
Indian Agric. Conf . 1924 ; 128-133, 1925. 

Inspection and certification. 


Report of the Plant Pathologist for the year 1925. Rpt. Dept. 

Agric. (Bermuda) 1926:3^63, 1926. 

Reports several common diseases. 

Notes on lilies. Agric, Bull. (Bermuda) Dept. Agric. 6(4) . 

4-5, 1927. 

A report of inspection of LUmm longiflorum var. eximium for 
mosaic. 

The black tip disease of bananas. Agric. Bull. Dept. Agric. 

(Bermuda) 6(9): 4^5, 1927. 

A brief discussion of this disease which is attributed to Cercoapora 
muaarum Ashby. Causes a black discoloration beginning at the tip 
of the fruit. Attacks Musa cavendiahvi. 

Aster yellows in Bermuda. A disease of many cultivated plants. 

Bermuda Agric. Bull. 6(5): 7-8, 1927. 

An important virus of Lilium longiflorum and its varieties. 

Nature 119(2997) : 528, 1927. 

A report of yellow flat on Lilium longiflorum and its varieties, Ir» 
giganUum (L. longiflorum var. tapeaina)^ L. formoaum (L. UmgU 
flor%m var. insulare) and L, hamaii (L. longiflorum var. eximium),. 
Transmitted by Aphis lUH, 
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Notes on the growing of Citrus in (Bermuda) Agric. Bull, Ber- 
muda. Dept, of Agric. 6(11) : 3-5, (12) : 4-5, 1927. 7(2) : 
3-6, 1928. 

Befen to Colletotriehmn gloeosporioides, Sporotrichwn eitri aad 
false melanose or greasy spot. 


Late spraying of celery. — Agric. Bull. Dept. Agric. (Bermuda) 
7(5): 4, 1928. 

The author used Burgundy mixture for the control of Septoria apiL 


“Black tip”, a finger-tip disease of the Chinese banana in Ber- 
muda. Phytopathology 18(6) : 531-538, 1928. 

This disease is due to Cercospora muaarum. 


Report of the Plant Pathologist for the year 1927. Bermuda 
Dept. Agric. Ann. Rpt. 1W7 : 26-37, 1928. 

Notes on mosaic diseases of banana. Bippeagtrum and lettuce and 
other diseases of crop plants. 

& Guterman, 0. B. F. 

A mosaic disease of the Eastern lily. Phytopathology 19(3) ; 
311-315, 1929. 

A description and studies on insect transmission. 

The Bermuda Easter Lily. Roy. Bot. Soc. (London) 39:4-6, 
1929. 

This paper is based on a study of a disease of Lilvum longiflorum 
in Bermuda. 

Olive, Edgar W[iliain] 

Report of a trip to study and collect rust and other parasitic 
fungi of Puerto Rico. Brooklyn Bot. Qard. Rec. 5 : 117-122, 
1916. 

, & Whetzel, H[erbert] H[ince] 

EndophyUiim.-iike rusts of Puerto Rico. Amer. Joul^n. Bot. 
4(1): 44-52, 1917. 

The cytological structure of Botryorhiea Hippocrateae. Brooklyn 
Bot. Garden Mem. 1 : 337-341, 1918. 

Oliver y Lugo F[«niando] 

El mosaico del tabaco y como combatirlo. (Tobacco mosaic and 
how to control it.) Rev. Agric. Puerto Rico. 10(1) : 11-14^ 
1923. 

The author believes that the disease persists in the soil and xecom- 
mends a three-year crop rotation. 
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Otero Braquertt, Jos4 

Unas palabras sobre la enfermedad de la cana ‘‘El Matizado” 
o “rayas amarillas”. (A few words about the sugar-cane 
disease mottling or “yellow stripes” in the Antilles.) Rev. 
Agr. Com. Trab. Cuba. 7(4). 46-54, 1924. 

Otero, Jos4 l[dilio,] & Cook, Melville T[hurston] 

Partial bibliography of virus diseases of plants. Journ. Agric. 
Univ. Puerto Rico 18(1-2) : 1-^10, 1934. 

This work contains numerous citations on plant pathology and 
mycological work of the area to cover. 


& 

First supplement to partial bibliography of virus diseases of 
plants. Journ. Agric. Univ. Puerto Rico. 19(2) : 129-313, 

1935. 

First supplement to the above-mentioned work. 

& 

Second supplement to partial bibliography of virus diseases of 
plants. Journ. Agric. Univ. Puerto Rico 20(3) : 741-818, 

1936. 

The title implies the character of work. 

Pachano, Abdardo 

Dos enfermedades de las papas. (Two diseases of potatoes.) 
Quinta Normal (Ambato, Ecuador) Estae. Exp. Circ. 7, 11 
p., 1918. 

A discussion of symptoms and control of ‘Phytophthora infetitmt 
and Altemaria sotant. 

Paige, R. L. 

The future of Uba cane in Puerto Rico. Memoire Ass’n Sugar 
Cane Tech., Puerto Rico. 1(1): 25-27, 1922. (Pacts About 
Sugar. 16(21) : 420-421, 1922.) 

A brief reference to varietal resistance and susceptibility. 

La enfermedad del matizado; su extirpacidn y control. (The 
mottling disease; its eradication and control.) Rev. Agric. 
Puerto Rico. 11(1) : 19-22, 1923. (Australian Sugar Journ.) 
16(7) : 428-429, 1923. Pacts About Sugar 17.(1) : 14r-16, 
1923.) 

Fields have been practically freed from mosaic by rogning. 

Palm, B[jom] T[owald] 

A note on Entyloma Dahliae Syd. From Sumatra and Guate- 
mala. Phytopathology 22(7) : 868-869, 1932. 

On Cyitaria Berk, and Cyttariella n. gen. Ann. Mycol. 80:406- 
420, 1932. 
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Biol^oical notes on Albugo. Ann. Mycol. 30 : 426, 1932. 

Bhodochytrium en Amerique eentrale. Rev. Alsol. 6 : 351-353, 
1932. 

Pflanzenkrankheiten aus Guatemala. (Plant diseases in Gua- 
temala.) Zertschr. fur Pflanzenkrankh. u Pflanzenchulz. 42 
(1): 11-17, 1932. 

An annotated list of plant diseases observed by the author during 
his stay in Guatemala with exception of virus diseases. 

Algae as additional hosts of pathogens to angiosperms (Prelimi- 
nary note) Zentralbl. Bakt. II. Abt. 87(9-12) : 229-233, 1932. 

Demonstrations that BoselUnia necatrix and Pythivm mamillatxm 
attack several algae (Vaucheria, Hydrodiotyon, CladopTiora) in the 
soil, Giber ella saubinetU (Fusarvum stage) and CyUndrooarpon mali. 
Also attack algae. 

Eriodendron as host of Bacterium malvacearum. Phytopathology 
22(10) : 867-868, 1932. 

This organism attacks a Mexican variety (pochote) of the kapok 
tree {F, anfraciuomm) » 

Parodi E[dmundo] 

Sulle cause della decadenza della cultura del cacao alP Ecuador 
e possibili remedi. (On the cause of the decline of cacao 
cultivation in Ecuador and possible remedies.) Agron. Colon. 
30(4): 121-127, 1936. (Rev. Path. Veg. 26:176, 1936.) 

The decline of the cacao industry in Ecuador is due mainly to 
witches' broom disease {Marasmius pemiciosus) and moniliasis (Ko- 
nilia Roreri). Control measures are given. 

Parodia, Lorenzo B. 

Las malezas de los cultivos en el partido de Pergamino. Buenos 
Aires p. 75-171, 1926. 

Patouillard, Narcisse, & Lagerheim, O. de 

Champignons de 1’ equateur. (Fungi of Ecuador.) Bull. Soc. 
Mycol. France 4 : 101-106, 1888. 

& Gaillard, A. 

Ghampignaus du V6n6zu41a et, Principalement de la region du 
Haute-Orinoque, reeolt4s en 1887 par. M. A. Gaillard. (Fungi 
of Venezuela and especially those of Upper Orinoco r^on 
collected in 1887 by Mr. A. Gaillard.) Soc. Mycol. France 
4:101-106; 6:7-46; 92-129, 1888. 

Taxononde, includes 278 species. 
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Quelques especes nouvelles de champignons extraemop4ens. Bev. 
Mycol. 13:13&-158, 1891. 

Taxonomic; records Polyporua savoyamua, P. mvitioeps and P. tur- 
bmatus as new species from Venezuela. 


Contribution a Tetude des champinons extra-europeens. Bull. 
Soc. Myc. France 3:119-131, 1887. 

Taxonomic records Phyllachora sphaerospora Pat. as new species 
from Venezuela. 


Liste de Champignons recoltes en Basse-Californie par M. Diguet. 
(List of fungi collected in Lower California by Mr. Diguet.) 
Journ. de Bol. 10:250-252, 1896. 


Quelques champignos noveaux recoltes au 'Mexique par Paul 
Mauri. (Some new fungi collected in Mexico by Paul Mauri.) 
Bull. Soc. Mycol. France 14:53-57, 1898. 


Champignons nouveaux ou peu commus. (New or little known 
fungi.) Bull. Soc. Mycol. France 14:149-156, 1898. 


Descriptions de quelques champignons extra-europeens. Bull. 
Soc. Mycol. France 18 : 299-304, 1902. 


Basidomycetes nouveaux du Bresil recucilles par F. Noack. 
(New Basidomycetes from Brazil collected by F. Noack.) 
Ann. Mycol. 6 : 364-366, 1907. 


The root rot of coffee in Guadeloupe.* Journ. Agr. Trop. 10 
(104) : 58-59, 1910. 

Brief notes describing a coffee root disease caused by a fungus 
which probably is a Bosellinia or a Dematophora. Methods of cor* 
trol are given. 


Quelques champignons du Costa Rica. (Some fungi from Costa 
Rica.) Bull. Soc. Mycol. France 28: 140-143,, 1912. 


Quelqu^ champignons de Y4n4zuela (Some fungi from Vene- 
zuela.) Bull. Soc. Mycol France 42:289-294, 1927. 
Taxonomic, records. 
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, & Heim B. 

Champignons recueillia, par M. Myeul Orisol dans le Haut- 
Orenoque. (Fungi collected by M. Myeul Grisol in the Upper 
Orinoco.) Ann. du Cryptog. Exotique 1:266-278, 1928. 

Taxonomic; records Laschia lactea, Lentinus microloma and Crini- 
pellis rubidus as new species from Venezuela. 

Pazschke. F. 0. 

Rabenhorst- Winter. Fun^i Eiiropaei Cent. 38, Cura Dr. O. 
Pazenschke. Iledwigia 30 : 197-209, 1891. 

Erstes verzeichniss der E. Ule in den Jahren 1883-1887 in 
Brasilien gesammelten pilze. Hedwigria 31 : 93-114, 1892. 

Zweites verzeichniss brasilianischer von E. TJle ^esammelter pilze. 
Nach TTntersuchunpren von G. Bresadola, P. Hennings, H. 
Rehm und Nach eij?enen beobachtungen zusammengeatellt von 
0. Pazschke.- Hedwigia 65 : 50-55, 1896. 

Pennington, N. S. 

Uredineas recolectadas en las islas del delta del Parana. {Tire- 
dineacme collected in the delta of the Parana.) Anal. Soc. 
Cient. Argentina 63:263-270, 1902; 65:31-40, 1903. 

Pestico, J. P. 

(‘‘Piicha^’ of the cotton plant in the department of Boyaca, Rep. 
Colombia.) Rev. Agric. 4:113-116, 1918. 

A description of the disease which is said to be due to lack of 
good cultural practice. 

Petrak, P., & Ciferri, R[afael] 

Fungi Dominicani. Ann. IMycol. 28 : 377-420, 1930. 

Mykologische Notizen VT, VIIT, IX, XI. (Mvcological Notes 
VI, VIII, IX, XT) Ann. Mvcol. 22: 1-182, 1924; 23: 69, 1925; 
25:258, 1927; 29:339-397, 1931. 

, & 

Fungi dominicani II. Ann, Mycol. 30 : 149-353, 1932. 

Philippi, Federico 

Der pilze: Chiles, soweit dieselben als nahrungesmittel gebrancht 
werden. Hedwigia 32:115-118, 1893. 

Picado T., C[lodomiro] 

Sur Inaction & distance des champignons phytopathogenes. 
(Action at a distance by pathogenic fungi.) Congres Path. 
Veg. Strasbourg, p. 2&-34, 1923. 

Fusariose des cafeirs 4 Costa Rica. (Fusariosis of coffee in 
Costa Rica.) Rev. Path, Veg. Ent. Agr. 18(10) : 312-318, 
1931. 
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Fusdrium disease of coffee in Costa Rica. Jour. Dept. Agric. 
Puerto Rico. 16(4) : 389-400, 1932. 

Discussion on Fusarium anisophilum and the disease caused by 
this fungus in the coffee trees of Costa Bica. He also discusses trans- 
mission on other host plants. 

Collctrotrichum des cafeiers et lesions radiculaires. (Coffee CoU 
letotrichum and root lesions.) Rev. Path. Veg. & Ent. Agr. 
20(8): 268-270, 1933. 

A coffee disease has been described recently from Costa Rica and 
two organisms were identified, GlomereUa dngulata and Fusaviuffi 
literitium var. majus. Gives experimental evidence to demonstrate 
that the direct cause of the root disease is the Fusarium and that the 
Colletotrichum is a parasite of the primary fungus. 

Pickel, B. 

Alguna parasites radicolas do cafieiro cm Pernambuco. (Some 
coffee root parasites in Pernambuco.) Characas e Quintaes, 
S. Paulo, 37:369-370, 1928. 

Pittier, H[enri] 

La enfermedad del banano y su causa. La Hacienda 7(11) : 343- 
346, 1912. 

Estudio sobre deforma clones, enfermedades y enemigos del 4rbol 
de cafe en Venezuela. (Studies on deformation, diseases and 
enemies of the coffee tree in Venezuela.) Cam. Com. de Cara- 
cas, Bol. 120, 1923. 

Degeneration of cacao through natural hybridization. Joum. 
Hered. 26:385-390, 1935. 

Plank, H. E. 

Fungi attacking Diatraea saeharalis Fab. in Cuba. Jour. Econ. 
Ent. 22:983-984, 1929. 

Plantengen, Maris H. J. 

Pathologische verandenrigen in het phoem. (Pathological dis- 
turbances in the phloem.) Tesis. Utrecht. (Holland-Druk- 
kery, Bearn.) 108 p., 1932. 

In this rather extensive work the author reports his experimental 
studies in the transmission and inoculations in regard to the . phloem 
necrosis disease of coffee in Surinam. 

Plazton, Dr. 

Journ. of the Institute of Jamaica. 1:43-44, 1891-93, 1893. 

.Pino, Raphael del 

El Pais Jan. 29, 1886. Reprinted from Balmaseda^s paper in 
Tesoro del Agricultor Cubano. 2 ed. 2:135, 1893. 
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Pound, F. J. 

Studies of fruitfulnes in cacao. Rep. Cacao Res. (Trinidad) 
1936:16-19, 1936. 

Beport on the effect of potash and phosphate on cacao infested 
with PhytopKthora patmivora. 

Prescott, S. C. 

Diseases of the banana. United Fruit Co. (Boston, Mass.) Bull. 
2, 1917. 

Priode, C. N. 

Observaciones adicionales sobre la enfermedad Pokkah-bong de 
la caha de azucar en Cuba (Pokkah-bong disease of sugar cane 
in Cuba.) Memoria Cong Ann. Asoe. Tech. Azucareros 
(Cuba). 3:106-114, (Spanish): 98-106 (English), 1929, 

A description of the symptoms of this disease which is caused 
Fusarmm sp. 


Pokkah-bong and twisted top disease of cane. Pacts About 
Sugar, 23(52) : 1244, 1928. 

Popular. 


Pokkah-bong and twisted top disease of sugar cane in Cuba. 
Phytopathology 19(4) : 343-366, 1929. (Reprinted as a Trop- 
ical Plant Research Scientic. Con. 14, 25 p., 1929.) 

A full account of the disease which is due to Fusarium mofUU^ 
forme {Giber ella moniliformis). 

Target blotch of sugar cane. A new Helminthosporium disease. 
Pacts About Sugar 24(16): 376, 1929. 

Popular. 

Target blotch of sugar cane. Phytopathology 21(1): 41-58, 
1931. 

A description of a disease which he attributes to Selminthospo- 
rium sp. 

Notes on the diseases attacking the P.O.J. canes in Cuba. Proc. 
Ann. Conf. Asoc. Tech. Azuca. (Cuba) 5:138-144, 1931. 

A discussion of eye spot {Helminthosporium ocellum)^ brown stripe 
{H, 8tenospilum)y pokkah-bong {Fusarvwm monUiforme), red stripe 
{Phytomonas rubrilineans) , root diseases and galls. 


Cuban streak. Phytopathology 23(8) : 674-676, 1933. 

A virus disease of sugar cane. Different from the streak in Africa. 



428 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


Two hosts of the pokkah-bong disease other than sugar cane. 
Phytopathology 23(8) : 674-676, 1933. 

This disease which has been attributed to Fuaariwn monUiforme 
attacks com and sorghum in Cuba. 

Pnttemans, A[rsene] 

Sur rOidium du Chene au Bresil. (On the Oidium of Oak 
in Brazil.) Bull. Soc. Path. Veg. 7:37-40, 1920. 

0 ^‘mosaico^' da cana de assucar. (The mosaic of sugar cane.) 
Bol. Min. Agric. Ind. o Com. Brazil. 12(2) : 350-355, 1926. 
(Rev. Appl. Ent. ser. A. 16:67, 1927.) 

Uma ferrugem nova en a planta australiana cultivada no Brasil. 
(Puccinia camargoi) Bull. Mus. Nac. Rio de Janeiro, 6:312- 
. . 314, 1930. 

Pyke, E. E. 

Mycorrhiza in cacao. Rep. Cacao Res., Trinidad 1934 : 41-48, 
1935. 

Report of the occurrence of Mycorrhiza in Trinidad. Describes the 
forms and lesions. 

Rada. 6. O. 

Tres enfermedades del manzano. (Three diseases of the apple.) 
Esta. Expt. Agric. La Molina (Peru) Circ. 26, 21 p., 1934. 

Popular notes giving the symptoms, etiology and control of apple 
scab (Venturia vnaequaJis), powdery mildew (Podosphaera leuootri- 
clia), and black rot {Physalospora cydoniae or »P. malorvm.) 

Principales enfermedades del algodonero en el Peru. (The prin- 
cipal cotton diseases in Peru.) Est. Expt. Agric. (Peru) 
Circ. 28, 19 p., 1935. 

Popular notes of the most common diseases of cotton in Peril 
among which are mentioned Fusariwm vaMufectum, Bhizoctonia (Cor^ 
ticium) ftolani, Erysiphe malachrae, Eelminthosporium gossypU, Air 
ternaria tenuis. Notes of control and species resistance are given. 

Bahm, Q. 

Nematodes parasitas e semi-parasitas de diversas plantas cultu- 
raes do Brazil. Arch. Inst. Biol. 2 : 67-136, 1929. 

Bamirez, Bom4n 

Manifestacion rara en una ceboUa. (A rare affection of an 
onion.) Eev. Agric. (Mexico) 2(1): 34, 1918. 

A record of a disease without giving the cause. 


Enfermedades del camote. (Diseases of the sweet potato.) 
Eev, Agric. (Mexico) 2(8): 344, 1918. 

The disease appeared in Lower California and is attribnted to 
Oogormm omniovorwm. 
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Enfermedad grave de la cana. (Serious disease of cane.) Rev. 
Agric. (Mexico) 4(7-8) : 348-349, 1919. 

Reports Thielaviopais paradoxa as cause of losses in yellow Cale- 
donia in Mexico. 

Dos parasito de la remolacha. (Two beet parasites.) Rev. Agric 
(Mexico) 6(2) : 141-142, 1919. 

One is due to Septoria sp. 

Enfermedad de los arboles de limon. (A lemon disease.) 
(Mexico) 6:(3-4): 27^1-279, 1919. 

A leaf spot caused by Cladosporium sp. Macrosporiiim sp. 

Viruela del algodon. (Cotton rust.) Rev. Agric. (Mexico) 6 
(6) :461, 1920. 

This disease which is due to Aecidium gossypii is the cause of 
heavy losses. 

Enfermedad en los naranjos de Turicato, Miclioacan. (An orange 
disease in Turicato, Michoacan.) Rev. Agric. (Mexico) 6(7) : 
547, 1920. 

An orange rot caused by FenicilUum sp. and Aspergillus sp. and 
other fungi following insect punctures. 

Enfermedad de los pinos de Guadalajara. (A pine disease in 
Guadalajara.) Rev. Agric. (Mexico) 6(9) : 601, 1920. 

A disease of the twigs caused by Schizoirichum sp. 

Cyathus de la vid, (A Cyathus on grape.) Rev. Agric. 
(Mexico) 6(10) : 720, 1921. 

El chahuixtle rojo del frijol. (Rust of the bean.) Rev. Agric. 
(Mexico) 6(12) : 830, 1921. 

An account of Uromyces appendioulatus on the common bean. 

Enfermedad de las dahlias. (A dahlia disease.) Rev. Agric. 
(Mexico) 6(2): 100, 1921. 

Popular account of Oidium disease of dahlia. 

Bands, B[obert] D[elafield] 

South American leaf disease of Para rubber. U. S. Dept. Agric. 
Bull. 1286, 18 p., 1924. 

The results of the authors' studies on this disease of Hevea hrasir 
liensis. The disease is caused by Dothidella (Melanopsammopsis) ulek 

Bangel, E[ugenio] dos Santos 

Pungos parasites do guado Cajanus indicus Spreng. (Parasitic 
fungi of pigeon pea Cajanas indicus Spreg.) A Lavoura 18 : 
6-12, 1916. 
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Contribuicao para e estudio dos Puccinias das Mytaceas. (Con- 
tribution to the study of the Puccinias of the Myrtaceae,) 
Archiv. Mus. Nac. Rio de Janeiro 18:147-156, 1916. 

Fungos do Brasil novos ou mal conhecidos. (Fungi from Brazil 
new or little known.) Arch. Mus. Nac. Rio de Janeiro 18: 
157-164, 1916. 

0 combate ao mosaico (Mosaic-disease control.) Bol. Agric. 
Bahia 1926:26-34, 1926. 

0 combate ao mosaico. (Mosaic-disease control.) A Lavoura 
30:203-204, 1926. 

Alguns fungos novos do Brasil. (Some new fungi from Brazil.) 
Arch. Jardin Bot. Rio de Janeiro 2 : 67-71, 1918. 

Fungos do Brasil, novas on mal conhecidos. (Fungi of Brazil, 
new or little known.) Bol. Int. Brasileiro Sciencias. 2(10) : 
333-335,1926. 

Os inimigos vegetaes do cafeiro. (Coffee vegetable enemies.) 
Rev. Agr. Sec. Agr. Ind. Com. e Obras Pub. Bahia, 1(12): 
12&-129, 1927. 

Discusses the following fungi and describes the damages caused 
by each: Ilemileia vastatrixy B. & Br. Omphalia flavidCr Man. & 
Ben., Colletotrichuvi coffeanum Noak, Cercospora coffeicola Br. & Curt. 
Capnodium hrctsUiense Putt., CephaXeuros viresoeris Kunze, Cortioivm 
javanicum Zimm., Sphaerela coffeicola Cooke. 

Baunkiaer, C. 

Fungi from the Danish West. Indies collected 1905-1906. Bot. 
Tidssk 29(1) : 1-25, 1908. 

Myxomycetes from the West Indian Islands, St. Croix, St. 
Thomas and St. Jean. Dansk. Bot. Archiv. 5(16) : 1-9, 1928. 

Reddick, Donald 

Some diseases of wild potatoes in Mexico. Phytopathology 22(1) : 
609-612, 1932. 

Some diseases of wild potatoes in Mexico. Phytopathology 
(Abstract) 22(1): 22, 1932. 

Keported Phytophthora mfestans on Solantm verruoosum and Pu^ 
dnia piiiieriana on 8. demissum, 

Behm, H. 

Exotische Ascomyceten. Hedwigia 28 : 295-303, 1889. 

Taxonomic; includes CoraXlonvyoes elegans Berk. & Curt., from Ye- 
nesnela. 
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Betrage zur Pilzflora von Siidaraerika III. Dothideaceae. (Con- 
tribution to the fungi flora of South America III. Dothideales 
Hedwigia 36 : 366-380, 1897. 

Beitrage zur Pilzflora von Sudadmerika. (Contribution to the 
fungi flora of South America.) Hedwigia 37:321-328, 1898. 

Beitrage zur Piezflora von Siidamerika XII-XVII. Sphaeriales 
et al. (Contribution to the fungi flora of South America 
XII-XVII. Sphaeriales and others.) Hedwigia 40:100-124, 
141-144, 145-170, 1901. 

Beitrage zur Pilzflora von Siidamerika. XIV. (Contribution to 
the fungi flora of South America.) Hedwigia 44: 1-13, 1904. 

, & Rick, Johann. 

Noviatates brazilianses. Broteria 5 : 223-228, 1906. 

Reinking, Otto A[ugust] 

Banana freckle and leaf spot. Mycologia 18(4) ; 185-186, 1926. 

Description of a disease of plantain {Musa paradisiaca) caused by 
the fungus Macrophoma musae* 


Pusaria inoculation experiments. Relationship of various species 
of Pusaria to wilt and Colorado disease of banana. Phyto- 
pathology 16(6) : 371-392, 1926. 

The results of extensive studies on Fusarium cuhense, 

, & Wollenweber, H. W. 

Tropical Pusaria. Phil. Journ. Science. 32(2) : 103-253, 1927. 
Descriptions of species found in Honduras and Guatemala. 


, & Manns, M. M. 

Parasitic and otlier Pusaria in tropical soils. Zeitschr. fiir 
Parasitenkunde. 6(1) : 23-75, 1933. 


& 

Parasitic and other Pusaria counted in Colombia soils, 
fur Bakt., Ab. 2, 89(25-26) : 502-509, 1934. 


Zentralbl. 


Interesting new Pusaria. Zentralbl. fiir Bakt., Ab. 2, 89(25- 
26) : 509-514, 1934. 

Descriptions of four new species of Fusaria on cacao in CJentral 
America. They are F, tumidum var. humi, F, suhlimatum, F. elonr 
gatum and F, ooncolor. 


Parasitic and other Fusaria counted in Costa Rica and Panami 
soils. Zentralbl. Bakt. II Abt. 90 : 4-16, 1934. 
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Soils and Fiisarium diseases. Zbl. Bakt. Abt. II, 91(11-15): 
243-255, 1935. 

The author states that various diseases caused hy species of 
sarium appear to be correlated with soil conditions. Panama disease 
for instance, was found in Panama, Honduras and Costa Bica to be 
more severe on sandy than on clay soils. This fact is very important 
in control measures. 

Cylindrocarpon fungus studies. Zbl. Bakt. Abt, II, 94(5-8) : 
134-136, 1936. 

Latin diagnoses are given of two new varieties of Cylindrocarpon 
(C, janthothele Wr. var. minus and C. olidium Wr. var. suaveolens, 
the perfect stage of the former being Nectria mommoidea Phil. & 
Plowr. var. minor.) isolated from the soil of banana plantations in 
Honduras, Costa Bica, Panama and South America. 

Cylindrocarpon isolation from tropical soils. Zbl. Bakt. Abt. 
II, 94(5-8) : 137-142, 1936. 

Cylindrocarpon olidum var. suaveolens, C. olidium, C. janthothele 
var. minus, C, curavatum and C. radidcola were isolated from banana 
plantations soils in Honduras, Guatemala, Costa Bica, Panama and 
Colombia. The phytopathological significance of these species of 
Cylindrocarpon has not yet been investigated. 

Benacco, R. 

Sobre algunas eiifermedades parasitarias de las plantas cultiva- 
das. (On some parasitic diseases of cultivated plants.) An. 
Soc. Cienc. Argentina. 81 : 62-70, 1916.' 

Rhoads, Arthur S. 

Clitocybe mushroom root rot. A new disease of banana. Phy- 
topathology (Abstract) 22(23):!, 1922. 

Richardson Kuntz, P[edro Alejandro] 

Estudios comparatives de las cafias kavangire, Zuinga y Cayanna 
10. Ins. Expt. Sta. Puerto Rico. Circ. 73, 11 p., 1923. 

Popular, comparative descriptions of these varieties and reference 
to its tolerance to sugar-cane mosaic. 

La produccion de nuevas variedades de cana y sus resultados 
experiment ales. (Sugar-cane varieties production and its ex- 

perimental results.) Ins. Expt. Sta. Puerto Rico. Bui. 38, 
67 p., 1931. 

Popular information of data of experimental field tests of new 
varieties of sugar cane in regard to susceptibility and immunit y to 
the mosaic disease. 


El mosaico en las nuevas variedades de cana de azucar, P. R. 
803, P. R. 807, F. C. 916, y S. C. 12(4). Mosaic on the new 
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sugar>cane varieties, P. R. 803, P. R. 807, P. C. 916 and S. C. 
12(4).) Ins. Expt. Sta. Circ. 96, 10 p., 1932. 

Field tests to try the above-mentioned varieties in regard to mosaie 
immunity. P.B. 803 and P.C. 916 are highly tolerant, P.B. 807 com- 
mercially immune and 8.G. 12(4) used as check highly susceptible* 

Besults given in tabular form« 

Resistencia relativa al matizado de canas producidas en el pais 
comparadas con las importadas. (The relative resistance to 
mosaic of native grown and imported canes.) Ins. Expt. Sta. 
Puerto Rico. Circ. 101, 23 p., 1932. 

Full details are given of the author's comparative observations on 
the relative productivity and resistance to mosaic of the locaUy pro- 
duced and imported sugar-cane varieties in Puerto Rico. He reports 
that the Puerto Rico seedlings P.B. 803 and 807 and P.C. 916 were 
superior both in regard to yields and resistance to mosaic. Among 
the foreign, P.O.J. 2878 proved superior to B.H. 10(12) and S.O. 
12(4) in both respects. 

Cane varieties in Puerto Rico. Facts About Sugar 27(12) : 530- 
532, 1932. 

The author emphatically states that mosaic is the only sugar-cane 
disease of real economic importance in Puerto Bico. He also assures 
that its control today, presents virtually no difficulty. 

Bick, Johann 

Fungos do Rio Grande do Sul (Brasil) (Fungi from Rio Grande 
del Sur. Brazil.) Broteria 3:276-292, 1904. 

Fungi austro-americani exs. fasc. I. Ann. Mycol. 2 : 406-410, 1904. 

Ueber einige neue und Kritisclie Pilze Siid-Amerikas. Ann. 
Mycol. 2:242-247, 1904. 

Fungi austro-americani exs. fasc. II. Ann. Mycol. 3:15-18, 
1905. 

Pilze aus Rio Grande do Sul. Ann. Mycol. 3 : 235-248, 1905. 

Fungi austro-americani exs. fasc. Ill & IV. Ann. Mycol. 4 : 
309-312, 1906. 

Pilze aus Rio Grande do Sul. Broteria 5:5-53, 1906. 

Fungi austro-americani exs. Fasc. V & VI. Ann. MycoL 5 : 28- 
31, 1907. 

Fungi austro-americani exs. fasc. VII & VIII. Ann. Mycol. 
5:335-338, 1907. 
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Fungi austro-americani exs. fasc. IX & X. Ann. Mycol. 6 : 105- 
108, 1908. 

Protobasidiomycetes do Brazil. Rel Geral 3 d. Oongr. Sclent. 
Latino-Amer. Rio Janeiro 3(A) : 405-412. 1909. 

Fungi austro-americani exs. fasc. XI-XVIII. Ann. Mycol. Oi 
175-184, 1911. 

Fungi gelatinosi et cartilaginosi. Rio Qrandenses. Broteria 
21:134-141, 1924. 

Monographia pezizinearum riograndensium. Broteria, set. Bot. 
25:77-98, 96-122, 1931. 

Monographia bolinearum riograndensium. Broteria ser. Bot. 25 : 
72-76, 1931. (Broteria Cient. Nat. 1:35-46, 1932.) 

Biddle, Lincoln W[are] 

An enumeration of lichens collected by Clara Eaton Cummings 
in Jamaica I. Mycologia 4(3) : 125-140, 1912. 

The lichens of Bermuda. Bull. Torrey Bot. Club. 43 : 145-160, 
1916. 


Some noteworthy lichens from Jamaica. Bull. Torrey Bot. Club. 
44:321-330, 1917. 

Lichens of St. Thomas. In Britton, N. L. The Flora of the 
American Virgin Island Brooklyn Bot. Qard. Mem. 1 : 109- 
115, 1918. 

Lichens. In Britton, N. L, Flora of Bermuda, p. 470-479, 
1918. 


Lichens. In Britton, N. L. The Bahama Flora p. 522-553, 1920. 

Bitchie, A. H. et al. 

Woodpeckers and cacao. Journ. Jamaica Agric. Soc. 22(2} : 65- 
69, (3) : 102-107, 1918. 

Bitsema, Bos.* 

Die Hexenbesen der kakao-baume in .Suriname. Zeitschiift 
Pflanzen-krankheiten, Bd. 11 : 27, 1901. 


* Sm alfo Boa. 
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Bogers, John M., & Earle, F[raiiklin] 8[ainner] 

A simple effective method of protecting citrus fruits against 
stem-end rot. Phytopathology 7(5) : 361-367, 1917. 

The method consist in shellacking the stem end^ which is discussed 
in full. Tt is also recommended for other fruits as avocados^ water- 
melons and many fruits to prevent stem end rot. 

Roque, Arturo 

Bacterial wilt of tobacco in Puerto Rico and its interstransmis- 
sion to other solanaceous plants. Journ. Dept. Agric. Puerto 
Rico. 17(2) : 145-156, 1933. 

The disease is duo to Bacterium Solanaceamm. 

Borer, J[aines] B[irch] 

Preliminary report on cacao spraying experiments. Bull. Dept. 
Agric. Trinidad 9(64): 10-14, 1910. 

A bacterial disease of bananas and plantains. Soc. Peper 412. 
Proc. Agric. Soc. Trinidad 10(4) : 109-113, 1910. 

Popular. Cause of disease not given. Referts to P. S. Earle's Re- 
port of a trip to Jamaica which was published in Journ. New York 
Bot. Garden 4(37) : 8, 1903. Reprinted in West Indian Bull, 4(1): 6, 
1904. 

The bud-rot of the coconut palm. Dept. Agric. Trinidad Bull. 
9(64): 22-24, 1910. 

Popular. 

The witch broom disease of cacao in Surinam. Dept. Agric. 
(Trinidad) Bull. 9(64): 3^-37, 1910. 

A general discussion. Colletoirichum luxifiov^m has been found on 
diseased material but the author states in a foot note that there is 
no proof that it is the causal organism. 

The relationship of black rot of cacao pods to the canker of 
cacao trees. Dept, of Agric. (Trinidad) Bull. 9(64) : 38, 1910. 
1910. 

The two diseases are duo to Phytophthora omrdvora. 


Pod-rot, canker, and chupon-wilt of cacao caused by PKyioph- 
thora sp. Dept. Agric. Trinidad. Bull. 9(65) : 7^103, 1910. 

The author gives a history of the disease. Dr. de Verteuil in a 
book published in 1727 says: the year 1727 however, a terribla 

epidemic spread in the cacao plantations of Trinidad.'' He desexibet 
the disease and gives the results of studies. 

When inoculations have been made with pure cultures of a numbev 
of these fungi the results have been uniformly negative so that 
tria theohrofiMe, N, hainii, Calonectria fiavida, two undetermined spa- 
des of SphaerostUh^ frequently found on cankered eaeao bark, aad 
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Sptearia oolorant eamiot well be eonsidered u the eanae ofL cmm 
eanker, or of the eaeao pod dlseaae. 

A large nnmber of inoculation ezperimente made by the writer 
with pure cultures of Fhytophthora omnivora (t) proves concludveljr 
that this fungus is the cause of the common cacao-pod-rot and of 
the disease known as canker, and that the diseased pods serve as the 
chief source of infection of the tree. 

Report of the Mycologist for the year ending April 30, 1910. 
Bull. Dept. Agrie. Trinidad 9(65) : 154-159, 1910. 

General statement of diseases of several plants. Mentions 8epto- 
oylindrium siuoepeetus of coconut. Oloeosporium mangiferae F. Henn. 
on fruit of mangoes. 

Diseases of bananas. Bull. Dept. Agric. Trinidad. 9(65) ; 157, 
1910. 

A bacterial disease of banana and plantains. Proe. Agrie. Soc. 
Trinidad and Tobago 10 : 109-113, 1910. 

A bacterial disease of bananas and plantains. Phytopathology 
1(1) : 45-49, 1911. 

Report of Mycologist. Trinidad Royal Gaz. 80:430, 1911. 

Annual report of the Mycologist. Trinidad Bd. Agric. Ann. 
Rpt. 1910: 8, 1911. 

A preliminary list of Trinidad fungi. Board Agric. Trinidad 
& Tobago. Circ. 4, 1911. 

Diseases of the coco-nut palm. Dept. Agric. Trinidad & Tobago. 
Circ. 4:27-33, 1911. 

Bud-rot of the coconut palm. Dept. Agric. Trinidad & Tobago. 
Bull. 11(70) : 68-69, 1912. 

Popular. 

Some fruit diseases. Dept. Agric. Trinidad & Tobago, Bull. 11 
(70) : 75-76, 1912. 

Popular, refers to Oloeotporivm mangifera on mango and avocado. 

Bud rot of the coco-nut palm. West Indian Bulletin 12(4) t 
443-445, 1912. 

A general discussion. 

Sprayi^ cacao. West Indian Bulletin. 12(3) : 275-277, 1912. 
(Dept. Agrie. Trinidad & Tobago. Bull. 11(70) : 34-35, 1912.) 
.BUsnlts. pt spraying for. FhytophViora fab.prt. 
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Some fruit diseases. West Indian Bulletin 12(4) : 464-465, 
1912. 

A brief reference to Oloeosporinm mangiferae of the mango, and 
alligator pear, Panama and Moko (bacterial) diseases of bananas. 


The Suriname witch-broom disease of cacao. Board Agric. 
Trinidad & Tobago, Circ. 10, 13 p., 1913. 

This paper includes the history of the disease, a description of 
symptoms, mycologlcal studies, inoculation experiments and remedial 
measures. 

The witeli-broom disoase in Surinam. Trinidad & Tobago Dept. 
Agric. Bull. 12(72) : 70-71, 1913. 

A brief note. 


Fungus ditieases of casava. Bull. Dept. Agric. Trinidad & To- 
bago 14(2) : 36-38, 1915. 

A popular paper in which the author says: '^Leaf diseases attri- 
buted to different species of Ctreospora, C, manihotisy C. cassavae, 
C. henninysii and to Gloeosporium 'inanihoti liave been rei>or(ed from 
Brazil and adjacent parts of South America, Cuba, Florida and 
Tropical Africa, in fact from practically all countries where cassava 
is 4 ^own. Tlie species of Ccrcospora cause loaf spots while Gloeo8^> 
poritim iTKinihoti attacks chiefly the leaf stalk and causes the whole 
leaf to wilt. 

The author also refers to two stem diseases caused by Bacillua 
mauihotm and Gloeosporiuvi munihoti in Brazil. Also to root dis- 
ease in Jamaica. 

The anthracnose of the mango. Bull. Dept. Agric. Trinidad 
& Tobago 14(5) : 164-171, 1915. 

A popular description of the disease, infection experiments, spray- 
ing and shipping experiments. 


A disease of immortal trees. Bull. Dept. Agric. Trinidad & 
Tobago 14(4) : 128-129, 1915. 

Coconut bud rot. Bull. Dept. Agric. Trinidad & Tobago, 14 
(4) : 129-130, 1915. 

A statement as to number of trees destroyed. Also that some or- 
ganism other than Bacillus coli may be an important factor. 


Citrus canker, Bulb of the Dept. Agric. Trinidad & Tobago^ 
14(4) : 130-131, 1915. 

A popular description. 
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Pungous diseases of limes. Proc. Agric. Soc. Trinidad & Tobago, 
16(1) : 14r-15, 1915. 

A brief popular account in which the author mentions collar and 
root rots. 


Pink disease of cacao. Bull. Dept. Agric. Trinidad & Tobago 
16(3): 86-89, 1916. 

Popular historical sketch, descrpition and control. Caused by Cor^ 
ticiiim salmonicolor B. et Br. which has been wrongly determined as 
Cortidum lilacino-fuscv^m. 

The Suriname witch -broom disease of cacao. Bull. Dept. Agric. 
Trinidad & Tobago 16(1) : 5, 1916. 

A brief popular statement, based on the author Circular 10 Board 
of Agric. Trinidad & Tobago (July 30, 1913). 


Cacao disease in Ecuador. Proc. Agric. Soc. Trinidad & Tobago. 
16(4) : 334-336, 1916. 

A letter from Mr. Borer. 


Plant diseases and pests. The pink disease of cacao. Bull. 
Dept. Agric. Trinidad & Tobago 14(1) : 1-4, 1915. 

A preliminary list of Trinidad fungi. Report of the Mycologist 
for the rear ending March 31, 1911. (Part* II.) Board Agric. 
Trinidad & Tobago Circ. 4:37, 46, 1916. 

The South American Hevea leaf disease. Bull. Dept. Agric. 
Trinidad & Tobago, 16(3) : 128-129, 1917. 

A brief report. Dr. Gerold Stahel of Suriname says that it is 
caused by a fungus, one stage of which is Scolicotrichum. 


Cacao spraying experiments. Bull. Dept. Agric. Trinidad & 
Tobago, 16(3) : 165-167, 1917. 

Gives results and costs. 


Algal disease of cacao. Proc. Agric. Soc. Trinidad & Tobago 
17(6) : 345-348, 1917. 

Popular. 


Enfermedades y plagas del cacao en el Ecuador, y mStodos mo- 
dernos apropiados al cultivo del cacao. (Diseases and pests 
of cacao in Ecuador and modem and appropiate metiiods of 
cacao culture.) Ambato, Ecuador, Assoc. Agric. Ecuador, 80 
p., 1918. 
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The fungous diseases of roses and their treatment. Trinidad & 
Tobago Dept. Agric. Bull. 18(1) : 29-31, 1919. 

The author describes black spot (Diplodia carpon rosae Wall.) 
(Actinonema rosae), leaf spot (Ceroospora rosaeicola Pass.), powdery 
mildew Sphaerotheca pmosa Lev.), red rust {Cephaleurus virescens 
and rose canker (Stilbum sp.) and gives treatment. 

The fungous diseases of avocados. Trinidad & Tobago Dept. 
Agric. Bull. 18(3) : 132-133, 1919. 

A description of the anthracnose disease and of a die-back of 
twigs that are infected with Diplodia cacaoicola. 


The wither-tip of limes. Trinidad & Tobago Dept. Agric. Bull. 
18(9): 1-3, 1919. 

The disease is caused by Gloeosporium Hmetticolum Clausen. The 
author describes the symptoms and treatments. 


Ecuador cacao succumbing to pests. Tea & Coffee Trade Joum. 
49(6) : 919-921, 1925. 

Rosenfeld, A[rturo] H[inton] 

Kavangerie: Puerto Rico’s mosaic disease-resisting canes. Int. 
Sugar Journ. 22(253) : 26-33, 1920. 

Aspect o beneficioso del mosaico de la cana de azucar. (Ben- 
eficial aspect of the sugar-cane mosaic disease.) Rev. Agric. 
Puerto Rico 12(1) zT-ll, 1924. (Int. Sugar Journ. 26(304) : 
191-195, 1924. 

La causa del matizado. Un paso hacia la solucion de este mis- 
terio. (The cause of mosaic. One step toward the solution 
of this mystery.) Rev. de Agric. Puerto Rico 13(3) : 145-148, 

1924. (Int. Sugar Journ. 26(310) : 535-536, Pact About 
Sugar 19(18): 425, Tropical Agric. (Ceylon) 64(1): 38-40, 

1925. ) 

The Java P.O.J. Canes in Tuciiman and Puerto Rico. Dept. 
Agric. Journ. Ins. Expt. Sta. 8(3) : 1-44, 1925. 

Seleccion de cana para la plantacidn. (Sugar cane selection for 
the planting.) Sugar 28(3) ; 153-155, 1926. 

The sugar industry of Peru. Trop. Research Foundation Sci, 
Contribution 6, 27 p., 1926. (Pacts About Sugar 21(3} : 50-52, 

1926. Intern. Sugar Journal 28(335) 1 590-697, 1926.) 
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Lessons from the renaissance of a sugar industry. Int. Sugar 
Journ. 29(348) : 634-641, 1927. (Rev. Appl. Mycol. 7:400- 
401, 1927. 

The author discusses the relationship of mosaic to varieties. 

Rowlee, Silence 

A collection of Costa Rican fungi. Mycologia 16(3) : 115-121, 
1924. 

Russell, T. A. 

Report of the plant pathologist, 1933. Bermuda Dept. Agric. 
Ann. Rpt. 1933:28-86, 1934. 

Scab spot or bacterial spotting of tomatoes. Bermuda Bd. Agric. 
Bull. 14(9) : 67-68, 1935. 

Notes on a bacterial disease {Bacterium vesicatorium) that caused 
50 per cent of losses of the tomatoes grown in Bermuda. Control 
attempts are given. 


Plant pathological Report, 1935. Bermuda Bd. Agric. Rpt. 
1935:18-23, 1936. 

This report contains several items of phytopathological interest. 

Diseases and pests of tomatoes in Bermuda. Trop. Agric. (Tri- 
nidad) 13(3) : 71-78, 1936. 

A brief report in the following fungi and bacteria are recorded: 
Fusarkim lycopcrsici var. hulhigenum, Septoria lycopersici, Cladoa- 
porhim falvumy Sclerotinia sclerotiorum, Bacterium vesicatorium, Bhi- 
:soctonia (Cortiriy,fi) solanii, Phoma destruciiva, Phytophthora infes- 
ta)bs, and Bacillus aroideae, 

Ryan, Ruth W[imfred] 

The microthyriacea of Puerto Rico. Mycologia 16(4) : 177-196, 


The deA'clopment of the Peritheeia in the Myerothyriaceae and 
a comparison with Meliola, Mycologia 18(3) : 100-110, 1926 

Saccardo, Pier Andrea, & Sydow, Hans. 

[InJ Saccardos' Syiloge Pungorum 16: 625, 1902. 

Notae mycologicae. Ann. Mycol. 3:165-171, 1905. 

Mycohiyeetes americani novi Lecti a Cl. doctoribus C. B. Pair- 
man et S. Bonansea. Journ. Mycol. 12 : 47-52, 1906. 

Notoe mycologicae, ser. XIV. Ann. Mycol. 10:310-322, 1912. 
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Noate mycologicae. Ann. Mvcol. 11:14-21; 546-568, 1913; 12: 
28^-314, 1914; 13:11S-138, 1915. 

Thirteen species from Uruguay. 

Saenz E., Roberto, & Chavarria A., Carlos 

Enfermedades del cafeto. La cliasparria {Cercospora coffeicola) 
(Coffee tree diseases. “La chasparria*^ {Cercospora cof» 
f cicala) Rev. Tnst. Def. Cafe, Costa Rica 2(9) *.193-202, 1935. 
Popular account of a coffee disease caused by the fungus Cercos^ 
pora coffeicola. Reviewed the work of Fawcett and Cook in Puerto 
Rico and Donald in Africa. 


Sauri, F. 

El mo>aico de la cafia de azucar. (Sugar-cane mosaic.) Rev. 
Agile. Rept. Dominicana, 18(6) : 101-104, 1923. 

Popular. 

Schelotto, Bartolom4 

Algunas investigaciones sobre la “caries^’ del trigo. (Some in- 
vestigations on wheat rust.) Bol. Chacra Expt. de La Pre- 
vision. Argentina 1(4): 40^7, 1933. 

Experimental data in regard to behaviour of some wheat hybrid 
varieties. 

Schilling, Fr. 

Entwicklingsgeschichtliche und systematische untersuchung epi- 
phyller Plecliten. Hedwigia 67(6) : 269-300, 1927. 

Seaver, Fred J[ay] 

The Ilypocreales of North America — IT. Mycologia 1(5): 177- 
207, 1909. 

Ilypocreales. North America. Flora. 3:1-88, 1910. 

Ilypocreales of Alorth America — III. Mycologia 2(2) *.48-93, 
1910. 

Some tropical cup-fungi. Mycologia 6(4) : 185-193, 1913. 

Illustrations and descriptions of cup-fungi II. Sepultarm. My- 
cologia 7(4) .*197-199, 1915. 

North American species of Ascodesmis. Mycologia 8(1): 1—4, 
1916. 

Photographs and descriptions of cup-fungi IV. Peziza clypeata, 
Mycologia 8(5) : 235-238, 1916. 

Bermuda fungi. Mem. New York Bot. Card. 6:501-511, 1916. 


Fungi; In Britton, N. L. Flora of Bermuda, p. 489-540, 1918. 
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Fungi ; In Britton, N. L. The Bahama Flora p. 631--645, 1920. 

Notes on North American Hypocreales. IV, Aschersonia and 
Hypocrella. Mycologia 12(2) : 93-97, 1920. 

Studies in Tropical Ascomycetes — I. Neopeckia diffusa and Her- 
potrichia albidostoma. Mycologia 14(5) : 235-238, 1922. 

Phyllostictaceae. North American Flora. 6:3-84, 1922. 

Mycological work in Puerto Rico and the Virgin Islands. Journ. 
New York. Bot. Garden. 24(281) : 99-101, 1923. 

Studies in Tropical Ascomycetes — II. An interesting Zylaria 
from Puerto Rico. Bull. Torrey Bot. Club. 50: 307-310, 1923. 

The fungous flora of St. Thomas. Mycologia 16(1) : 1-15, 1924. 

Additions to the rust flora of the West Indies. Mycologia 16 
(1) : 46-48, 1924. 

The fungus flora of St. Croix. Mycologia 17(1) : 1-17, 1925. 

Studies in tropical Ascomycetes III. Puerto Rican cup-fungi. 
Mycologia 17(1): 45-50, 1925. 

, & Chardon, Carlos E[ugenio] 

Botany of Puerto Rico and the Virgin Islands: Mycology, Sci. 
Survey of Puerto Rico and the Virgin Islands. New York 
Acad. Sci. 8(1): 1-208, 1926. 

Mycological work in Bermuda Island. Mycologia 18(4): 137- 
138, 1926. 

Mycological work in Bermuda. Journ. New York Bot. Gard. 
27(317) : 90-93, 1926. 

Studies in tropical Ascomycetes — IV. Some Hypocreales from 
Trinidad. Mycologia 20(2): 52-59, 1928. 

Studies in Tropical Ascomycetes — V. Species of Phyllachora. 
Mycologia 20(4) : 214-225, 1928. 

The North American cup-fungi (Operculales) 284 p., New York, 
1928. 

Chardon, Carlos E[ugenio] ; Toro, Rafael A[ndr5s], 

A Kem, Frank D[unn] 

Botany of Puerto Rico and the Virgin Islands. Supplement to 
Mycology. Sci. Survey of Puerto Rico & the Virgin Islands. 
New York Acad. Sci. 8(2) : 209-311, 1932. 
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S«in, Jr., F[rsnci8Co] 

Sugar-cane mosaic and other grasses. Ins. Expt. Sta. Beport of 
the Div. of Bnt. Puerto Rico. 192S-24 : 114, 1924. 

Beport of experiments in progress in relation to mosaic transmis- 
sion using different aphid species. 

A new mechanical method for artificially transmitting sugar-cane 
mosaic Journ. Dept. Agric. Puerto Rico 14(2): 49-68, 1930. 

The author describes a new method in which he uses very fine in- 
sect pins. The spindle of a diseased plant is removed and placed 
in close contact with the spindle of a healthy plant. The pins are 
pushed through the diseased and into the healthy plant. The author 
reports a high percentage of infection. 

Artificial transmission and other studies on sugar-cane mosaic. 
Fourth Congress Intern. Soe. Sugar-Cane Technologists, Puerto 
Rico, 1932. Bull. 84, 6 p., 1933. 

The author discusses the subject under widely different points of 
view. Some of them towards the nature of the virus and others deal- 
ing with its mechanical and insect transmission Aphis maidis is eon- 

clusively a carrier of the disease. 

Serrano, Luis A[ntomo] 

Mosaico (Mosaic). Imp. Bolivar, Caracas, Venezuela 16 p., 
1927. 

Report of a trip of inspection made by the author to the northern 
sugar-cane region of Venezuela. It includes a brief review of the 
work of others and a short historical sketch. Gives symptoms and 
methods of control and prevention. 

Sharpies, A. 

Vstulina zonata (Lev.) Sacc. on Hevea brasiliensis. Ann. 
Appl. Biol. 4(4) : 153-178, 1918. 

The fungus is common on fallen trunks and on old stumps of rub- 
ber and soft wood trees. It is the cause of a collar rot. The paper 
contains a description and recommendations for control. 

Shepard, C. Y. 

The cacao industry of Trinidad. Trop. Agric. (Trinidad) 9 
(11) : 334-345, 1932. 

The drawback of the industry in Jamaica is due to witches '-broom 
(Marasmius pemidosus). 

Sibinga Mulder, J. 

De ziekte is de Congol-anaan in Suriname. Indische Mercuur 
67(23): 344, 1934. 

Simonetto^ M[ois48] 

Plan de investigaciones urgentes sobre las causas concomitantea 
de la plaga mosaico en la cana de azucar. (Plan of urgent 
investigations about the symptomatic causes fo the sugar-cane 
mosaic disease.) Rev. Agric. Com. y Trab. Cuba 3(9): 361, 
1920. 
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Nuevas orientaciones sanidad vegetal. (New orientatSous 
about Yeget able sanitation.) Rev. Agric. Com. Trab. Cuba. 
3(9) : 349-356, 1920. 

Las Rayas aniaiullas cn la Cana de Azucar. (Yellow stripes of 
sugar cane.) Cuba Azuearera, Sept. 15, p. 14, 1920. 

La enferniedad de las rayas amarillas en la cana. Su impor- 
taneia y extension en Cuba. (Tlie yellow-stripe disease in 
Cane: Its importance and extension in Cuba.) Oficina de 
Sanidad veg., Sec. Agric. Com. y Pabrica de Cuba. Bol. 3, 
63 p., 1921. 

The author gives a general discussion with recommendations for 
control. 


La enfermodad de las rayas amarillas en la cana de azucar. Re- 
plica a] Dr. S. 0. Bruner. (The yellow stripe disease of 
sugar cane. Replv to Dr. S. C. Bruner.) Rev. Agric. Com. 
y Trab. Cuba 5(4) : 11-13, 44-48, 1922. (Sugar 24: 641-642, 
1922.) 

Controversial. A reply to Dr. S. 0. Bnmer. 


Como se dobe determinar con buena aprorimacion el porcentaje 
de canas enfermas en un Canaveral infectaddo con el mosaico. 
(How to determine approximately the percentage of diseased 
eanes iji a eaiie field infested v.dth the mosaic.) Rev. Agric. 
Com. y Trab. Cuba 6(3):2&-27, 1922. 

Sintenis, P. 

Pilzen auf der insel Portorico 1884-1887 gasammettcn. Engler. 
Bot. Jahrb. 17:489-501, 1893. 

Fungi studied by Bresadola, Hennings and Magnus. 

Skutch, A. P. 

The anatomy of the rhizome of the banana in relation to infec- 
tion by Panama disease. United Fruit Co., Res. Dept. Bull. 
36, 7 p., 1931. 

Small, W. 

Mycological Notes. Note on the parasitism of Macrophontina 
phaseoU. (Maubl.) Ashby. Bhizoctonia bataticola (Taub.) 
Butler. Trop. Agric. (Trinidad) 5(12) : 315-322, 1928. 

This is a discussion of work in Ceylon, Java, Sumatra, Burma and 
Southern Bhodesia. It is followed with comments by H. E, Briton- 
Jones. 
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Smart, H. P. 

Sigatoka-]eaf disease of bananas (Cercospora leaf-spot). British 
Honduras Dept. Agric. Leaflet 3, 7 p., (n.d. 1936). 

Popular account of a banana-leaf disease caused by Ihe fungus 
Cercosporae musae Zimm. Symptoms, effect of climate, aeason and 
oxtornal factors, methods of spread and control are given. 

Smith, Charles Leonard 

Some Central American Pyrenomycetes. Iowa Univ. Lab. Nat. 
Hist. 2(4) : 394-415, 1893. 

Smith, Erwin F[rink] 

The bud rot of the eoco-nut palm in the West Indies. Abstr. 
of paper Proc. 8th Ann. Meeting of Society for Plant Mor- 
phology and Physiology. Philadelphia Dec. p. 28-30, 1904. 

A report of the disease in Cuba. 

The bud rot of the eoco-nut palm in the West Indies. Science 
n.s. 21(535) : 500-502, 1905. 

The bud rot of the palm in the West Indies. Proc. Agric. Soc. 
of Trinidad. 6:208-211, 1906. 

Popular. It appears that this paper was published in Dept, of 
Agric. Jamaica, March, 1905. 

A Cuban banana disease. Science, (Abstract) N. S. 31: 754-755, 
1910. 


Bacteria in relation to plant diseases. Carnegie Inst, of Wash- 
ington 3, 170, p, 1914. 

Bacterial diseases of plants. W. B. Saunders Co., Phil. & Lon- 
don, 1920. 

The following tropical diseases. Bacterium phaseoli, B. malvacea* 
rum 

Smith, P. E. V. 

Plant diseases in Jamaica in 1927. Dept. Agric. Ann. Rpt. 
1927:18-19, 1927. 

Brief notes on crop plant diseases. 

Plant diseases and pests. Jamaica Dept. Agric. Ann. Rit. 1929 : 
15-21, 1930. 

The leaf diseases of Irish potatoes in Jamaica. Journ. Jamaica, 
Agric. Soc. 26(11) : 489-494, 1931. 

Popular. 
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The banana industry in Portland. Jamaica 6az. 64(34): 703- 
704, 1931. 

A brief reference to the Panama disease. 

Plant diseases in Jamaica in 1930. Ann. Rpt. of the Govt. 
Microbiologist. Ann. Rpt. Sci. & Agric. Jamaica. 1930 : 15- 
19, 1931. 

Sclerotium disease. Jour. Jamaica Agric. Soc. 36(4) : 129-130, 
1932. 

Stem end rot of citrus and its control in the packing house. 
Journ. Jamaica Agric. Soc. 36(2): 59-64, 1932. 

Studies on Diplodia nataXensia, 

Panama disease of bananas in Jamaica. Jamaica Dept. Sci & 
Agric. Microbiol. Bull. 1, 22, p., 1932. 

An extensive report. Evidence that the disease was in the island 
as early as 1902. 

The use of chemical for killing bananas in the treatment of 
Panama disease. Trop. Agric. (Trinidad) 9(3) : 83-86, 1932. 

Oil kills the banana and appears to inJiibit the growth of Fmariim 
ouhense. 

Coconut disease in St. Mary. Journ. Jamaica Agric. Soc. 86 
(9) : 448-452, 1932. 

Two forms of the bronze wilt disease. 

Plant diseases in Jamaica in 1932. Report of the Government 
Alicrobiologist. Ann. Rept. Dept, of Sci. and Agric. Jamaica 
for the year ending 31st December 1932 : 13-16, 1933. 

Discusses Fvaarium oubenae, Phytophthora palmivora, Bhizoetonia 
(Cortidum) aolani, Cladoaporium and Phytophthora infeatana. 

Smith, Longfield 

Sugar cane in St Croix, Virgin Islands, Agricultural Experi- 
ment Station, Bull. 2, 23 p. 1921. 

On page 23, the author mentions Maraamina aacchari, Colletotriehum 
faXcatum and Thielaviopaia ethaceticm. 

Smith, Roger C., & Barker, H[enry] D. 

Observations on the ‘‘yellow disease of beans and related plants 
in Haiti.” Journ. Bcon. Ent. 23(5) : 843-847, 1930. 

' The disease is either caused by a vims which is transmitted by 
A leafhopper (Empoaaca sp.) or eansed by the inseet. It is net 
transmitted in the seeds. 
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Smyth, E[ue:ene] G[raywood] 

Entomological Work. (The yellow stripe disease of sugar cane.) 
Report of the Com. of Agric. & Labor of Puerto Rico. Prom 
Report of the Governor 1919 : 685-713, 1919. 

Insects and mottling diseases. Journ. Dept. Agric. Puerto Rico 
3(4): 83-116, 1919. (Rev. Appl. Ent. Ser. A. 8:483, 1919.) 

Gives a record of experiments conducted in an effort to determine 
the insect ' carriers of the disease. The results were negative. 


List of the insects and mite pests of sugar cane in Puerto Rico. 
Journ. Dept. Agric. Puerto Rico. 3(4) : 135-150, 1919. 

A paper prepared during the author’s studies on insect transmis- 
sion of the sugar-cane mosaic. 


Report Division of Entomology. Ins. Expt. Sta. Puerto Rico. 
Ann. Rpt 1919-20:83-89, 1920. 

Solheim, W[ilhem] 6[erhard] & Stevens, F[rank] L[incoln] 

Cercospora studies. II. Some Tropical Cercosporac. Mycologia 
23(5) : 365-405, 1931. 

Soriano, S. 

Notas micologicas. Sobre el cultivo en medios artificiales de 
algunos iiongos parasites de plantas. (Cultures of some fungi 
parasitic to plants in artificial media. Rev. Pac. Agron. y Vet. 
(Buenos Aires) 6(2) : 89-114, 1928. 

Studies of fungi in Argentine. 


Cultures de champignons parasites de plant es. (Cultures of 

fungi parasitic on plants.) Compt. Rend. Soc. Biol. (Paris) 
99(31) : 1930. 

A study of cultures made from Argentinian fungi. 


El ‘‘corcovo^' y el “polvillo’’ de] tabaco en la Republica Ar- 
gentina. (The ‘‘hunch-back'', and the “powdery" of tobacco 
in the Argentina Republic.) Argentina Rev. Pac. Agron. & 
Vet. 7(2) : 371-392, 1931. 

Account of these two diseases occurring in the Argentine Ke- 
public. The two diseases are fully described and the author con- 
cludes that ^^corcovo” and ^^polvillo” are varying manifestations of 
a single disease of the virus group. Both are decidedly infectious. 

Sosa, H. A. 

Como evitar las enfermedades en las plantas. (How to inrevent 
plant diseases.) Defensa Agric. (Uruguay) 1:141-144, 1920. 
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South, F. W. 

Report on the prevalence of some pests and diseases in the 
West Indies for the year 1909-10. I. Fungoid diseases. West 
Indian Bull. 11(2) : 73-85, 1911. 

An important list with geographical distribution. 

The control of scale insects in the British West Indies by means 
of fungoid parasites. West Indian Bull. 11(1) : 1-33, 1910. 

A very comprehensive paper on the fungous parasites of scale 
insects. 

Root diseases of cacao, lime and other plants. Agric. News. 
9(223): 366, 367, 1910. 

Fungus diseases of ground nuts in the West Indies. West. In- 
dian Bull. 11(3): 157-160, 1911. 

A brief account of rust TJredo arachidis (Uromyces arachidis) in 
St. Vincent; Cercospora personata which was originally described as 
Cladofiporivm pen^onntvrti and has been found on Cassia occidentalis. 
The paper gives a bibliography. 

Observations on root diseases in the West Indies. Agric. News 
10(249) : 366-367, (250) : 382-383, 1911. 

Fungoid diseases. West Indian Bulletin 11(2) : 95-106, 1911. 

A brief statement of diseases prevalent in 1909-10. 

Fungus diseases of cacao. West Indian Bulletin. 12(3) :277- 
302, 1912. 

Popular discussion of Phytophthora rot {Phytophthora faheri), 
Thyridaria rot (Thyridaria tarda), Anthracno&(* {Collet otrichum sp. 
Jamaica), pod disease, etc. 

, & Brooks, A. T. 

Report on the Roscllinia root disease of cacao in St. Lucia. Imp. 
Dept, of Agric. for the West Indies. Circ. No. 2, 1912. 

Further notes ou the fungus parasites of scale insects. West 
Indian Bull. 12(4) : 403-412, 1912. 

A general discussion and records. 

Fungus diseases. West Indian Bulletin 12(4) ; 425-443, 1912. 

A list of common diseases and geographical distribution. 

Some root diseases of permanent crops in the West Indian. West 
Indian Bull. 12(4; ; 479-498, 1912. 

Discussion of Thyridaria tarda which attacks cacao, limes, Castilloa 
and Erythrina spp., Liberian coffee, mangoes, oranges, Inga laurina, 
breadfruit, sugar cane, Cassia fistula, cassava and bitter oranges. 
Also notes on black rot and red root rot. 
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Souza, Raul Germano 

0 Tylenchus acuto-candatus (?) nos cafezaes de Indaiatuba. 
Tylenchus acuto-candalus (?) in our eollVo proves of Indaia- 
tuba.) Bol. Agric. Sec. Agric. Cora, e Obras Pub. S. Paulo 
17(9) : 72&-736; (11) : 873-878, 1916. 

Spegazzini, Carlos [Liugi] 

Fungi Argent ini. Anal Soc. Cient. Argentina 9:158-192; 278- 
285; 10:5-33, 59-64; 122-142; 145-168,1880. 

Fungi Argentini additis nonullis Brasiliensibus Montevideen- 
sibusque pugillus (Reprinted as 1-4, 1830-83, 138 p.) Anal 
Soc. Cient. Argentina 12:12-30, 63-82, 97-117, 174-189, 
208-227, 241-258, 1881. 13:11-35, 50-64, 1882. 

Import ancia de los vegetal es en la ecoiiomia de la Naturaleza, 
especialmente respecto a las criptogaraas. (Importance of 
plants in the economics of Xature especally the cryptogamics.) 
Bol. Mens. Dept. Agric. (Argentina) 5:268-275, 1882. 

Los secretos del Chaco. (The Chaco secrets.) Bol. Dept. Agric. 
(Argentine) 7 : 379-384, 1883. 

Fungi guaranitici. Anal Soc. Cient. Argentina 16:242 -248; 
272-280, 1883. 17:42-48, 69-96; 119-131, 1884. 18:263- 
286, 1884. 19:34-48; 91-96; 241, 265, 1885; 22:186-224, 
1886; 26:5-74, 1887. 

Las falvideas Argentiiias. (The falvides from Argentine.) Anal 
Soc. Cient. Argentine 24:59-68, 188 L 

Las tarif as Argentinas. Anal. Soc. Cient. Argentina 24 : 120- 
127, 1887. 

Fungi patogohici. Bol. Acad. Nac. Cordoba, Argentina. 11 : 5- 
64, 1887. 

Fungi fuegiani. Bol. Acad. Nac. Cordoba, Argentina 11 : 135- 
308, 1888. 

Fungi Puiggarini. Bol. Acad. Nac. Cordoba 11 : 381-622, 1889. 

Phycomyceteae Argentinae. Rev. Argentina. Hist. Nat. 1:28^ 
38. 1891. 

Nonulli nov. v. critici. Rev. Argentina Hist. Nat. 1 : 101-111 ; 
168-177; 298-432, 1891. 

La gangrena humeda: Polvillo de la caiia de azucar, en Tucu- 
m4n, 1895. 
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Hongos de la cana de azdcar. (Sugar-cane fungi.) Rev, Facul. 
Agron. & Vetr. La Plata. Argentina. 2:227-258, 1896. 

Las enfermedades del cafeto en Costa Rica. (The coffee diseases 
of Costa Rica.) Rev. Facul. Agron. & Veter. La Plata. 2: 
339-340, 1896. (Anales Inst. Fis. Geog. Nac. Costa Rica 
7:123-126, 1897. 

Fungi Argentini novi v. critici. II. Anal. Must. Nac. Buenos 
Aires 6(3): 81-365, 1898-99. 

Enfermedades en la alfalfa. (Alfalfa diseases.) Cronica Agrf- 
cola 1(13) : 212-214, 1905. 

Enfermedades en las higneras (Mytilaspis gloveri) (Fig plant 
diseases (Mytilaspis gloveri) Cronica Agricola 2(1) : 22, 1906. 

Algunos hongos del cacao. (Some cacao fungi.) Rev. Facult. 
Agron. & Vet. La Plata 2 Ser. 2(4r-6) : 303-311, 1906. 

Fungi aliquot Paulistani. Rev. Mus. La Plata. 15 : 7-48, 1908. 

Una enfermedad en los nogales. (A chestnut disease). Crdnica 
Agricola 2(7-9) : 108-109, 1908. 

Hongos de la yerba mate. (Mate fungi.) Anal Mus. Nac. Bue- 
nos Aires 3(10) : 111-141, 1909. 

Mycetes Argentinensis — IV. Anal. Mus. Nac. Buenos Aires 
19:325, 1909. 

Breve nota de micologia. (Brief mycological note.) Rev.. Chi- 
lena Hist. Nac. 13 : 20-21, 1909. 

Ramilletes de hongos chilenos. (Bunch of Chilean fungi.) Rev. 
Facul. Agron. & Veter, La Plata 6:1-205, 1910. 

Fungi chilensis, Contribucion al estudio de los hongos Chile- 
nos. (Chilean fungi. Contribution to the study of the Chi- 
lean fungi.) Libreria Nacional, Buenos Aires, 205, p., 1910. 

Contribucion al estudio de las laboulbenio-micetas argentinas. 
(Contribution to the study of the labonlbeniomyeetes from 
Argentina.) An. Mus. Nac. Buenos Aires 23:167-24^ 1912. 

Mycetes argentinensis. Ser. II-IV. Anal. Mus. Nac. Buenos 
Aires 1:49-89, 1902; 9:25-33, 1906; 12:257-457, 1909: 18: 
329-476, 1911; 28:1-147, 1912 ; 24:167-186; 1918. 8or. L 
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Reprinted from An. Soc. Cient. Argentina 47 : 262-273, 1899. 
60 : 33-39, 1900. Ser. Ill ommitted in numbering but series 
IV in two parts.) 

Revision de las Laboulbeniales Argentinas. (Revision of the 
(Argentine Laboulbeniales.) Anal. Mus. Nac. Hist. Nat. Bue- 
nos Aires 29 : 445—668, 1917. 

Breves apuntes sobre Ilimenogastreas sud-americanas. (Brief 
notes on South- American Hymenogastreae.) Rev. Chilena Hist. 
Nat. 21:167-171, 1917. 

La tuberculosis del Ligustrum japonica. (Tuberculosis of lAgus- 
trum japonica,) Rev. A soc. de Estudiantes Agron. & Vet. 
La Plata. (Argentine) 1(1): 1919. 

Los bongos de Tiicuindn. (The fungi of Tucum&n.) Paper 
presented to the First Mtg. Nac. Soc. Argentine Cient. Nat. 
Tucuman p. 254-274, 1919. 

Relique mycologicac tropicae. Bol. Acad. Nac. Cient. Cordoba 
23:365-609, 1919. 

Algunas observaciones relativas a las hojas de coca. (Some ob- 
servations in relation to the coca leaves.) Anal. Soc. Cient. 
Argentina 90 : 23-32, 1920, 

Sobre algunas enfermedades y bongos que afectan las plantas 
de ^‘Agrios^’ en el Paraguay. (On some diseases and fungi 
which affect the citnis plants in Paraguay.) Anal. Soc. Cient, 
Argentina 90:155-188, 1920. 


Dos micromicetos chileiios nuevos. (Two new Chilean micro- 
mycetes.) Rev. Chilena Hist. Nat. 24:12-15, 1920. 

Descripcion de bongos mirmecofilos. (Description of mirme- 
cofile fungi.) Rev. Museo de la Plata 26: 166-174, 1921. 

Uredinales berberidicolas sudamericanas. Rev, Chilena Hist, 
Nat. 26:263-272, 1921. 

Mycetes chilensis. Bol. Acad. Nac. Cient. C6rdoba 26 : l-rl24^ 
1921. 

Micromycetes nonulli brasilienses. Anal. Soc. Scient. Argen- 
tina 93:111-118, 1922, 

Criptogamae nonnullas fu^anae. Anal, Soc. Cient. Argentina 
96:69-86, 1922. 
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Hongillos ex6ticos. (Exotic fungi) Bol. Acad. Nac. Cienc. de 
Cordoba (Argentina) 26:369-403, 1923. 

Algunos bongos de la Tierra de Fuego. (Some fungi from Tie- 
rra de Puego.) Physis 7 : 7-23, 1923. 

Fungi paraguayenses. Anal. Mus. Nac. Hist. Nat. Buenos Aires 
31:355-450, 1923. 

Revision de las Meliolas Argentinas. (Revision of Argentine 
Meliolas.) Anal. Mus. Nac. Hist. Nat. Buenos Aires 32: 
339-393, 1924. 

Algunos honguitos Puertorriquenos. (Some fungi from Puerto 
Rico.) Bol. Acad. Cient. Cordoba 26:335-368, 1924. 

Relacion de un paseo al cabo de Homo. (Account of a toulr 
to cape Homo.) Bol. Acad. Cieiit. Cordoba 27 : 321-404, 1924. 

Corothromyces BrucJii nueva LaboulbeniaJ Argentina. Physis. 
Rev. Soc. Argentina Cient. Nat. 7 : 236-238, 1923-25. 

Un case de intoxicacion por bongos indigenos. (A case of in- 
toxication by indegenous fungi.) Rev. Argentina Bot. 1(1): 
52, 1925. 

Picomiceteas Argentinas nuevas o criticas.* (New or interesting 
Argentine Picomycetes.) Rev. Argentina Bot. 1:87-93, 1925. 

Un nuevo genero de las Helvellaceas. (A new genus of the 
Heivellaceae,) Mycologia 17(5) : 210-212, 1925. 

Diagnosis and description of Cudoniopsis pusilla Speg. sp. nov. 
which occurs on Eugenia proha Berg, in Argentine. 

Uredineas Argentinas nuevas o criticas. (New or interesting 
Argentine Phycomycetes.) Rev. Argentina Bot. 1: 87-93, 1925. 

Ustilagineas Argentinas nuevas o criticas. (New or interesting 
Argentine Ustildgenaceae,) Rev. Argentina Bot. 1:145-156, 
1925. 

Contribucidn a la micologia chilena. (Contribution to the Chi- 
lean mycology.) Rev. Chil. Hist. Nat. 21:79-81, 117-126, 
1917; 22:30-46, 95-104, 1918; 27:54-62, 1923; 28:26-30, 
1924; 29:26-30, 58-64, 1925. 

Observaciones y adiciones a la microbiologia Argentina. Bol. 
Acad. Nac. Cien. Argentina 28 : 267-406, 1926. 
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Contribuci6n al conocimiento de la flora micologica de las sierras 
de Cordoba. Bol. Acad. Nac. Cien. Rep. Argentina. 29 : 113- 
190, 1926. 

Algunas especies de mixomicetos de la Argentina. Physis. 8 : 
417-419, 1926. 

Ramillete patagonico. (Patagonian collection.) Rev. Argentina 
Bot. 1(4) : 209-227, 1926. 

Nuevo caso de intoxicacion por bongos frescos indigenas (New 
case of intoxication by fresh indigeiius fungi.) Rev. Argen- 
tina Bot. 1(4) : 231-233, 1926. 

Un nuevo Aspergillus patogeno. (A new pathogenic Aspergil- 
lus.) Physis. Rev. Soc. Argentina Cient. Nat. 8:115-117, 
1927. 

Gasteromicetas argentinas. Physis. 8:421-435, 1927. 

Observaciones microbiologicas. (IVIicrobiological Observations.) 
Anal. Soc. Cient. Argentina. 85:311-323, 1928. 

Nuevas orientaciones de la nosologia vegetal. (New orienta- 
tions on plant pathology.) Anal. Soc. Cient. Argentina 108: 
82-89, 1929. 

Sporleder 

Beitrag zur flora der insel Porto Rico. Halle, 1853. 

Stahel, Oerold 

De Hcvea-bladziekte van Zuid- America. (The Hevea leaf dia- 
ease in South America.) Meded. Dept. Land-bouw Suriname, 
No. 1. 1915 


Marasmius perniciosiis nov. sp. de verovzaker der KruUoten- 
ziekte van de cacao in Surinam. {Marasmius perniciosus n. 
sp. the cause of the ‘^Krulloten’’ disease of cacao in Surinam.) 
Dept. Landb. Surinam Bull. 33 , 27 p., 1915. (Agric. News 
(Barbados) 14(354) : 382, 1915.) 

A very complete description of the disease, the origin and th^ 
results of experimental studies. 


Over de besrijding der Zuid-Amerikaansclie Heavea-bladziekte. 
(Combating the South- American Hcvea-leat diseases.) Meded » 
Dept. Landbouw Suriname, No. 6 . 1916, 
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De Zuid-Amerikaansche Hevea-bladziekte veroszaakt door 3fc- 
lanopsammiopns Vlei. nov. gen. ( — DothidelUi' TJlei P. Hen- 
nings). Dept, van den Landbouw in Suriname. Bull. 84, 
111 p., 1917. 

De Zuid-Amerikaanselie Hevea-bladziekte op de rubberplantage 
der ‘‘Lawa catontclione Compagnie. {Hevea leaf-disease in 
Lawa.) West Indie 4:63-64, 1919. 

The disease is due to Melanopsammopsis tUei. 

De Zeefvatemziekte (pbloemnecrose) van de LiberiakofBe in Suri- 
name. (Phloem necrosis of Liberian coffee Sn Suriname.) 
Meded. Dept. Landb. Suriname, Bull. 12, 2 p., 1917. 

The author proposes the name phloem -necrosis disease due to fea 
tures resembling leaf roll of potato and sereh of sugar cane. 

De Sclerofhnn-ziektQ van de Liberia-koffie in Suriname. (The 
Sclerotium disease of Liberian coffee in Suriname.) Dept, 
van deii Landb. Suriname Bull. 13, 1918. 

This disease has been discussed by Kuyper in relation to Core- 
nium sp. It has been uioro iiiportant evtry day since its first ap- 
pearance last year. It is briefly described in regard to its develop- 
ment in relation to climatic conditions. 


Brijdrage tot de kennis der Krullotenzickte. (Contribution to 
our knowledges on witches’ broom disease.) Dept, van de 
Landbouw, Bull. 39, 1919. 

Verslag 1918. Department Landbouw Suriname. (Report 1918, 
Dept, of Agric. of Suriname.) Suriname Dept. Landb. 1918: 
14-16, 1919. 

Brief notes on crop diseases and their control. 

De Zeefvatenziekte (pbloemnecrose) van den Ijibcrica cn Suri- 
name. (rhoemm^cTOsis of Liberian coffee in Surinam.) Su- 
rinam Dept. Landl). Bull. 40. 31 p., 1920. 

Continuation of previous investigations. The author concludes that 
the disease presents an acute form of the root disease or a cronic 
form causing the death of the affected pp.rts preceded by the falling 
of the older leaves. He notices a great similarity with leaf roll 
disease of the potato known as phloem necrosis. 

De Sclerotmm-ziokiQ van de Liberia koffie in Suriname, veroor- 
zaakt door Sclerotium coffeciolum n. sp. (The Sclerotium 
diseases of Liberian coffee in Suriname caused by Sclerotium 
coffeicolum.) Dept. Landb. Suriname Bull. 42, 34 p., 1921. 

Report of field and laboratory studies of this disease. The fungus 
Sclerotium oofeicolum was isolated which is supposed to bo the cause 
of the disease. 
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Verslag over het jaar, 1922. — ^Dept. van Landb. in Suriname. 
(Report of the Dept, of Agriculture, Suriname, for the year 
1922) 106 p., 1923. 

Pages 25-31 refer to diseases. 

De krullotenziekte in Ecuador. (The witch broom disease in 
Ecuador.) West Indie 8:97-100, 1923. 

The disease was discovered in Ecuador by Borer in 1922. Many 
plantations have been abandoned. It attacks the ‘'cacao bianco^* 
{Theohroina bicolor) and “cacao del monte’’ (T. balooensis). 

Der KaffeckirscLenkafer in Suriname. Tropenpflanzer 29:79, 
1926. 

The South American Hcvea leaf di'^ease in Suriname. India 
Rubber World. 70(5) : 251-252, 1927. 

Popular. The disease ia caused Melanopsammopsis ulei. 

Witch broom disease. Proc. Agric. Soc. Trinidad & Tobago. 
29(1) : 12-18, 1929. 

Popular. Attributes disease to Marasmius ptrniciosus, 

& Bunzli, H. 

Nieuwe onderzoekingen over de zeefs^atenziekte (phoemnecrose) 
van den Koffi in Suriname. (Xew researches about phloem- 
necrosis of coffee in Suriname.) Indische Mercuur 63(42) : 
919-921, 19:10. 

Phloem-necrosis attacks all species of coffee (C. arabica, C, ro^ 
busta) in Surinam, and is the most serious disease. The living sieve 
tuboa contains a Vhytomonas sp. which is similar to P. Davidi, but 
smaller. 

Zur kenntnis der vsiebrohrenkrankheit (Phloemnecrosis) des kaf- 
feenbaumes in Surinam. I. Mikrospische untersuch ungen und 
infektionsversuche. (Contribution to the knowledge of the 
sieve tube disease (phloem-necrosis) of the coffee tree in 
Surinam. I. lilicroscopic investigations and inoculation ex- 
periments.) Phytopath. Zeitschr, 4(1) ; 65-82, 1931. 

The most serious disease of Liberian coffee in Suriname, ffot 
known in any other country. An organism has been found in the 
sieve tubes which is described as Phytomomis leptovasorum^ 

Zur kenntnis der siebrolirenkrankheit (Phloemnekrose des kaf- 
feebaumes in Surinam. II. (Contribution to the knowledge 
of the sieve-tube disease (phloem necrosis) of the coffee tree 
in Surinam. II.) Phytopath. Zeitschr,, 4(5) : 539— 544, 1932. 

The author reports excessive necrosis in diseased plants. The red-* 
disease of Brasil shows similar symptom. The disease was observed 
in Pemamhaco and Parahyba in 1917. 
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Contribution to the knowledge of witch-broom disease. Trop. 
Agric. (Trinidad) 9(6) : 167^176, 1932. 

A discussion of this disease which is attributed to Marasmvua per^ 
niciosiLs. A translation of a paper which appeared in Bull. 39 of 
the Surinam Dept. Agric. 

Verslag van en Directeur (Report of the Director.) Ex Verslag 
ak over de jaren 1931 en 1932. Dept. Landbouw proofstat. 
Suriname, p. 5-34, 1933. 

Notes on several crop-plant diseases observed in Surinam. 

Zur Kenntnis der Siebrohrenkrankheit des Kaifeebaumes in Su- 
riname 111. i,On the study of the ‘‘Sieve tube disease 
(Phioemnecrosis) of the eolfee tree 111.) Phytopath. Zeitschr. 
6(4) : 335-357, 1933. 

Description of the disease and detailed account of the work done 
up to the present on this obscure disease. 

The banana leaf disease in Suriname. Trop. Agric. (Trinidad) 
11(6) : 138-142, 1934. 

Account of a leaf spot disease of bananas which was first noticed 
in 1933. The disease was first noticed on Musa sapienturn variety 
Congo, but has spread to all varieties grown in Surinam including 
M. texUlis. Two parasitic fungi has been isolated so far from the 
lesions Helminthosporium torulosum and Scolectotrichum musae. 

De tagenwoordige stand van liet onderzbek naar den overdrageu 
der zeefvatenziekte van de koffie. (Actual state of the in- 
vestigations on the carrier of phloem necrosis of coffee.) Land- 
bouwproefstat. Suriname Meded. 7, 9 p., 1934. 

Experimental evidence indicates that the insect Lincus sp. may be 
considered as the responsible for the transmission of the flagelato 
Phytomonas leptovasorum associated with the phloem necrosis disease 
of coffee. Detail of experiments. 

De Krullotenziekie in Brazilie (The witches’ broom disease in 
Brazil) Ind. Mcrcuur 68(6): 71, 1935. 

Brief notes on witches^ bioom of cacao in Surinam (Marasmius 
perniciosus) , 

Stahl, C[orwin] P[loyd] 

A mosaic of corn. Proc. 2nd. Conf. Internat. Soe. Sugar-Cane 
Tech. 2:85-87, 1927. 

The most common mosaic of com in Cuba produces stripping. It 
is carried from corn to corn by Peregrmus maidis. The sugar-cane 
mosaic is carried from cane to corn by Aphis maidis. 
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Corn-stripe disease in Cuba not identical with sugar-cane mo- 
saic. Trop. Plant. Res. Foundation Bull. 7 : 3-11, 1927. 
(Rev. Appl. Entomology Ser. A. 17:420, 1927; Rev. Appl. 
Mycol. 7:158-160, 1927.) 

This paper gives proof that the corn-stripe disease of Cuba which 
is similar to sugar-cuiic mosaic is different. The disease is trans- 
mitted by a leaf hopper {Peregrinua maidis, Ashm.) And apparently 
not transmitted by Aphis maidis, Fitch. 

: , & Paris, J[ames] A[braham] 

El comportamiento de las nuevas cahas P.O.J. en relacion con 
la enfermedad del mosaieo de la cafia de aziicar en Cuba. 
(The behavior of the new P.O.J. cane toward mosaic.)* Est. 
Exp. del Club Azucarero de Cuba, 13 p., 1929, (Trop. Plant 
Res. Foundation, Bull. 9, 12 p., 1929.) 

The authors discuss the comparative resistance of several varieties, 
the results of inoculation of several varieties by means of Aphis 
maidis. The paper closes with a discussion of resistance, immunity 
and tolerance. 

StaJnnan, E. C., Hines, Lee., Cassell, Robert C., & Levine, M. N. 

Population trends of physiologic forms of Purcinia graminu, tH- 
tici, 1930 to 1934. Phytopathology (Abstract) 26(1): 34, 
1935. 

Determinations of physiologic forms of Pndnia graminis tritid 
from United States and Mexico. 

Starback, Karl 

Ascomveeten der Sclnvedischen Chaco-Cordillcra expedition. 
Ark-Bot. 67:1-35, 1905. 

Steiner, G. & Heinly, Helen. 

The possibility. of control of Heterndera radicola and other plant- 
injurious nemas by means of predatory nemas, etc., Journ. 
Wash. Acad. Sci. 12:367-386, 1922. 

A nematosis of yams caused by a new species of Eoplolaimus. 
IJ.S.D.A. Plant Dis. Rep. 16(11): 121, 1931. 

Stell, Frank 

Notes on fungi, Journ. Bd. Agric. British Guiana 14(1) : 39-41, 
1921. 

A brief discussion of smut (Ustilago may dis) of corn and red rot 
(Colleioiriohum falcatum) of sug^ cane. 


Some common diseases of kitchen garden crops. (Society paper 
787.) Proc. Agric. Soc. Trinidad and Tobago, 22(11): 779- 
786, 1922. 

Popular. 
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A fungus disease of cabbages. Bull. Dept. Agric. Trinidad & 
Tobago 22(2-4): 116. 1922. 

Beports Fuaarium congluiinans, 

Wither-tip of limes in Dominica. Proc. Agric, Soc. Trinidad 
& Tobago 24(4-5) : 181-185, 1924. 

A study of Gloeosporium limetticolum. 

Plant sanitation. Proc. Agric. Soc. Trinidad & Tobago 27(9): 
393-404, 1927. 

A popular address on control of plant diseases. 

Witch-broom disease of cacao and its control. Bull. Dept. Agric. 
Trinidad & Tobago 21(1): 3-14, 1928. 

Plant pathology. Trinidad & Tobago Dept. Agric. Ann. Rjil. 
1928:49-51, 1929. 

, & Carr, A. B. 

Witch-broom disease of cacao and its control. With an appen- 
dix: What is a fungus? by Stell. Bull. Dept. Agric. (Tri- 
nidad) 21(3) : 3-19, 1928. (Brit. Guiana Agric. Journ. 2(2) : 
109-110, 1929.) 

A popular discussion of the causal organism (Marasmiua pemir 
dosus) and methods of control. 

Sugar-cane mosaic in Trinidad. Int. Sugar Journ. 21(368): 
414, 415, 1929. (Rev. Appl. Mycol. 9(2) : 131-132, 1930.) 

A brief report. 

Witch-broom diseases of cacao. Proc. Agric. Soc. Trinidad & 
Tobago 32(1): 23-31, 1932. 

A review of the damages of this disease in* Trinidad and efforts 
to control it. 

Report of Mr. F. Stell, Mycologist, Department of Agriculture, 
on his visit to Ecuador to study witch-broom disease (Maras- 
mius perniciousus) of cocoa. Trinidad and Tobago Council 
Paper No. 137, 12 p., 1933. 

Report of Mycologist, 1933. Trinidad & Tobago Dept. Agric. 
Admin. Rpt. 1933:43-45, 1934. 

In this report received special attention the cacao witches’ broom 
caused by Maraamvua pernidosus, banana wilt caused by Fusariwn 
cubense and a HeUninthosporium which caused a great deal of dam- 
ages to this fodder grass Pennisaetum purpwraum. 
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Banana growing and associated diseases. Proe. Agric. Soc. Tri- 
nidad & Tobago 36(9) : 357-368, 1934. 

The author briefly diseusscR cultural pointg. Panama digease (?«• 
sarium (oxysporvm) oubense) and on “moko" dibeaae (SaeterUm 
solanacearum) and their control. 

Keport of the Mycologist, 1934. Trinidad & Tobago. Dept. 
Agric. Ann. Rpt. 1934 : 47-50, 1935. 

No<os aio given on tlio most prevalent and important diaeasos of 
ecouoinic crops thus: sugar cane mosaic; Banana I’anama disease 
(Fusaritim oxysporum cubense; Banana disease {Bacterium 

solancLcearum) . Cacao wilches^ broom {Mamsmius ponirios'^jm). Also 
cacao shade trees (Eryihrina vclutura, and E. Urtibrona) infections by 
a species of SphaerostUhe. 

Report of the Mycologist, 1935. Trinidad & Tobago Dept. Agric. 
Rpt. 1936:47-50, 1936. 

This report includes notes on Cacao etches ^ broom disease {Maras- 
mius perniciosus) ; Cacao black pod (Fhytophthora palmivora) ; 
Banana Panama disease {Fusarium oxysporum cuhense) ; Gros Michel 
Banana leaf spot {Cercospora musaCj Cordaria sp. {Scolecotrichum 
My>sae) ; Tonga bean {Diptcryx odorata) thread blight {Corticium 
Koleroga), 

Stevens, F[rank] L[incoln] 

Colecting plants in Puerto Rico. Journ. N. Y. Bot. Gard. 17 
(197) ; 82-85, 1916. 


The genus Meliola in Puerto Rico. Illinois Biol. Mon. 2, 86 p., 
1916. 


Noteworthy Puerto Rico plant diseases. Phytopathology 7 (2) : 
130-134, 1917. 


Puerto Rican fungi, old and new. Trans. Illinois Acad. Sci. 10: 
162-218, 1917. 


Some meliolicolus parasites and commensals from Puerto Rico. 
Bot. Gaz. 68:227-249, 1918. 

, & Dalbey, Nora E[lizabeth] 

Some Phyllachoras from Puerto Rico. Bot. Gaz. 68(1) : 54-59, 
1919. 

, & 

A parasite of the tree fern. (Cyathea) . Bot. Gaz. 68(3) :222— 

225, 1919. 

, & 

New or noteworthy Puerto Rican fungi. Mycologia 11(1) ;4-9, 
1919. 
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Dothideaeeous and other Puerto Rican fungi. Bot. Gaz. 69(3) : 
248-257, 1920. 

New or noteworthy Puerto Rican fungi. Bot. Gaz. 70(5) : 399- 
402, 1920. 

Three new fungi from Puerto Rico. Mycologia 12(1): 52-53, 
1920. 

The relation of plant pathology to human welfare. Amer. 
Journ. Bot. 8(6) : 315-322, 1921. 

, Ss Dowell, Ruth I. 

A meliola disease of cacao. Phytopathology 13i(5) : 247-250, 
1923. 

A description of a leaf disease in British Guiana. The fungus is 
Meliola guianensis n. sp. The spots were sometimes overgrown by 
Helminthosporium guianensis and Nectria portoricensis. Host not 
given. 

Parasitic fungi from British Guiana and Trinidad. Illinois 
TJniv. Biol. Monogr. 8(3) : 1-76, 1924. 

, & Manter, H. W. 

The Hemisphaeriaceae of British Guiana and Trinidad. Bot. 
Gaz. 79(3) : 265-296, 1925. 

& Tehon, L[eo] R[oy] 

Species of Meliola and Jre/ne from British Guiana and Trinidad. 
Mycologia 18(1); 1-22, 1926. 

Fungi from Costa Rica and Panama. Univ. Illinois Biol. Mongr. 
11(2): 1-102, 1927. 

New Tropical fungi. Mycologia 19(5) : 231-238, 1927. 

The Meliolinae I, II. Ann. Mycol. 25:405-469, 1927. 23:165- 
383, 1928. 

Parasitic fungi Panama. Ann. Mycol. 27 : 281-286, 1930. 

Parasitic fungi of British Guiana, Trinidad and Costa Rica. An. 
Mycol. 28:364-871, 1930. 

Parasitic fungi of Peru and Ecuador An. Mycol. 29 : 102-106, 
1981. 


Tropical plant pathology and mycology. Bull. Torrey Bot. 
Club. 59(1): 1-6, 1932. 
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Stevenson, G. C. 

Foot-rot and root-rot disease of the pawpaw. Dissertation (un- 
published) for the A. T. C. A., 1932. 

This citation was found in Trop. Agric. 10(11); 329 but no data. 

Report on the British West Indies Central Sugar Cane Breed- 
ing Station for the year ending September 30, 1934. 

Report is given of observations on Bacterium vascularum on 20 
different varieties of sugar cane in Barbados. 

, & McIntosh, A. E. S. 

Investigations into the root development of the sugar cane in 
Barbados. 1. Root, development in several varieties under one 
environment. Bull. Brit. West Indies Centr. Sugar-Cane 
Breed. Stat. 6:44, 1935. 

Stevenson, J[ohn] A[lbert] 

Pink disease of citrus. Corfiemm sahnim<^olor. Puerto Rico 
Progress, April 10, p. 4, 1916. 

An enemy of citrus fruits. Microccra fujikuoi, Puerto Rico 
Progress April 10; 4, 1916. 

Report of the patliologist. Bd. Comm. Agric. Puerto Rico. 
Fourth Ann. 1916 : 33-34, 1916. 

Enfermodad de la cana de azucar en Puerto Rico. (Sugar-cane 
disease in Puerto Rico.) Mundo Azucarero 5(1) : 19-24, 1917. 
(Louisiana Planter 69:76-78. 1917.) 

Wood rot of citrus trees. Puerto Rico Dept. Agric. & Lab. Ins. 
Expt. Sta. Cire. 10, 10 p., 1917. 

Citrus scab in Puerto Rico. Puerto Rico Dept. Agric. & Lab. 
Ins. Expt. Sta. Bull. 17, 16 p., 1917. 

Diseases of vegetable and garden crops. Puerto Rico Journ. 
Dept. Agric. 1(2): 93-97, 1917. 

Vegetable disease. Ann, Rpt. Ins. Expt. .Sta. Puerto Rico. 
1917:83-98, 1917. 


Report of the Pathologist. Puerto Rico, Board Comms. Agric. 
Ann. Rpt. 1917, 6:35-74, 1917. 


An epiphytotic of cane disease in Puerto Rico. Phytopathology 
7(6) : 418-425, 1917. 
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La nueva enfermedad de la cana. (The new sugar-cane dis- 
ease.) Puerto Rico Ins. Expt. Sta. Circ. 11, 12 p., 1917. 
(Louisiana Planter & Sugar Manufac. 69: 76-78, 1917 ; Agric. 
News Barbados, 16:286, 1917.) 

A paper on the sugar-cane mosaic in Puerto Bico. 

Report of the Pathologist for 1917. Ins. Expt. Sta. Puerto Rico. 
Ann. Rpt. 1916-17:37-77, 1917. 

A report on the presence of sugar-cane mosaic in Puerto Bico. 

La enfermedad nueva de la caha. (The new sugar-cane dis- 
ease.) Rev. Agric. Puerto Rico. 1(1): 18-25, 1918. 

A detailed popular account of sugar-cane mosaic. The author 
states that the disease appeared to be in the Island for several years 
previously; but very recently it has attracted attention and be- 
come a serious menace to the sugar industry in Puerto Rico. The 
author discusses the disease giving symptoms, susceptible varieties, 
means of transmission and control measures. 

The green muscardine fungus in Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 2(1) : 19-32, 1918. 

Citrus diseases of Puerto Rico. Journ. Dept. Agric. Puerto 
Rico. 2(2): 43-123, 1918. 

Check list of Puerto Rican fungi and host index. Journ. Dept. 
Agric. Puerto Rico 2(3) : 125-264, 1918. 

Notas sobre medios de corabatir el matizado de la cana. (Notes 
on how to control sugar-cane mosaic.) Rev. Agric. Puerto 
Rico, 2(2) : 11-12, 1918. 

Brief notes devising the means to fight mosaic of sugar cane. 

La enfermedad del mosaico del tabaco. (Tobacco mosaic dis- 
ease.) Rev. Agric. Puerto Rico. 2(1): 39-44, 1918. 

El matizado de la cana. (Sugar-cane mottling.) Rev. de Agric. 
Puerto Rico. 2(1) : 51-52, 1918. 

Brief note stating that mosaic is due to virus and not to fertilixera 
or soil conditions. 


Cuarentena de plantas. (Plants quarantine.; Rev. Agrie. 
Puerto Rico 1(4) : 176-180, 1918. 

Gives reasons for quarantine. 

Cuarentena de plantas en Puerto Rico. (Plant quarentine in 
Puerto Rico.) Rev. Agric. Puerto Rico 1(4) : 213-216, 1918. 
A review of the quarantine law. 
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La eiifermedad de las raices de la cana. (The disease of suf^ar 
cane roots.) Rev. Agric. Puerto Rico. 1(6) : 269-279, 1918. 

Befers to Marasmitu saeohari, Mimantia atellifera, Odontia »aceha~ 
ricola. 

Marchitez y falta de desarrollo en las plantaciones de cacao de 
la Ilcpublica Dominicana. (Poor condition of cacao in Santo 
Domingo.) Rev. Agric. (Santo Domingo) 14(9) : 265-273, 
1918. 

Beport of a trip to Santo Domingo. 

Catalogo de las enfermedades fangosas y no-parasiticas que ata- 
caii las x>Jantas economicas de Puerto Rico. (Catalog of the 
fungus and non-parasitic diseases attacking economic plants 
in Puerto Rico.) Rev. Agr. Puerto Rico. 2(1) : 19-27, 1918. 
2(2): 23-33, 1919. 

The mottling or yellow-stripe disease of sugar cane. Journ. 
Dept. Agric. Puerto Rico. 3(3): 3-76, 1919. 

A vfiry lengthy paper giving distribution on the Island, rate and 
manner of spread, varietal susceptibility, symptoms, field culture rela- 
tions, possible causes and methods of transmission, plot experiments 
and methods of control. 

Enfermedades del citro en Puerto Rico. (Citrus diseases in 
Puerto Rico.) Rev. Agr. Puerto Rico, 3(6): 25-49, 1919. 
4(3):34r-46; (4):25-36,- (5):22, 27; (6; : 9-19, 1920. 

Control of sugar-cane mottling disease. Sugar 23 : 92-95 ; 539- 
554, 1921. . 

Gives a description of the disease and advises the use of immuns 
or resistant varieties 

Foreign plant diseases. A manual of economic plant diseases 
which are new to or not widely distributed in the United 
States. U. S. D. A. Contribution from the Fed. Hort. Board 
198 p., 1926. 

The South American disease of Para rubber invades Central 
America. U.S.D.A. Plant Disease Reporter. 19(20) :308, 
1935. 

The disease (Dothidella ulei, P. Henn.) has been reported pra» 
viously from Perfi, Brazil, Trinidad, Qnianas, and Bolivia, It is 
now reported from Costa Bioa. 
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Stewart, A. 

Expedition of the California Academy of Sciences to the Gala- 
pagos Islands 1905-06. VII Notes on ^he lichens of the 
Galapagos Islands. Proc. California Acad. Sci. 1 : 431-446, 
1912. 

Stockdale, F. A. 

Fungus diseases of cacao and sanitation of cacao orchards. Imp. 
Dept. Agrie. West Indies Pamphlet 64, 47 p., 1906. 

Coco-nut palm disease. Proc. of the Agric. Soc. of Trinidad 
7:9-31, 1906. 

Coco-nut palm disease. Proc. Agric. Soc. Trinidad & Tobago 
Trinidad and Tobago 7 : 45, 1906. 

Coconut palm disease. Bull. Dept. Agric. Jamaica 6*(6-7) : 111- 
139, 1907. 

A discussion of a root disease, a leaf disease and a bud-rot dis- 
ease which may be the same as has been referred to by other writers. 

Fungus diseases of pine-apple. West Indian Bull. 8(2): 158- 
166, 1907. 

A discussion of tangle root, blight, black heart or core rot and 
storage disease. 

Coconut palm disease. Trinidad Royal Gazette, p. 350, 361- 
362, Feb. 1907. 

The principal fungus diseases of cacao. Soc. paper 324, Proc. 
Agric. Soc, Trinidad & Tobago 8:279-287, 1908. 

Popular discussion of stem canker {Nectria calonectria, etc.), die- 
back (Diplodia cacaoioola), pink disease {Corticium lUaco-fusoum), 
thread blights, root diseases, brown pod (Diplodia cacaoicola) and 
black pod (Phytophthora palmivora). 

Root diseases of sugar cane. Soc. paper 333. Proc. Agric. Soc. 
Trinidad & Tobago 8:377-386, 1908. (West Indian Bull. 
9(2) : 103-116, 1908.) 

Popular discussion of diseases attributed to Maraamius aacohari and 
related species. 

Fungous diseases of cacao and sanitation of cacao orchards. 
West Indian Bulletin 9 ( 2 ) : 166-189, 1908. 

This paper includes a discussion of root diseases: canker (Nectria 
• ditiaaima) , N, Bainii, N, theobromae and Calonectria flavida, die-back 
{Diplodia cacaoicola), pink disease (Corticium Ulaoo-fuacum), thread 
blights (Maraamiua equicrinua), brown pod {Diplodia cacaoicola) , 
black rot {Phytophthora omnwora), scabby pod {Lasiodiplodia sp.) 
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Fungous diseases of coconuts in the West Indies. West Indian 
Bull. 9(4) : 361-371, 1909. 

Popular. 

Sturgis, William C[odman] 

Myxomycetes from South America. Mycologia 8(1): 34-41, 
1916. 

Sutherland, J. B. 

Banana breeding, etc. Jamaica Journ. Agric. Soc. 36(9): 463- 
465, 1932. 

A lecture describing methods for the control of Fusarium oxysporum 
cuhense. 

Swingle, Walter T. 

Danger of introducing a Central American coffee disease into 
HaAvaii. U. S. D. A. Div. of Veg. Phys. & Path. Circ. 16, 4 
p., 1898. 

In this paper the author warned the Hawaiian planters as to the 
danger of introducing into Hawaii from Brazil the following coffee 
pests: Stilbella fiavida, Sphaerella coffeioola, Eemileia vastatrix and 
nematodes. 

Sjdow, Hans, & Sydow, Paul 

Fungi aliquot novia F. Stuckert in Argentina lecti. Mem. Herb. 
Boi.sser, 4:1, 2, 1900. 


Fungi novi brasiliensis a cl. Ule lecti. Bui. Herb. Boisser, ser. 2, 
1:77-85, 1900. 

, & Sydow, Paul 

Beitrag zur Pilzflora Sud-Amerikas. (Contribution to the fungus 
flora of South America. ) Iledwigia, Beiblat 42 : 105-106, 
1903. 


Vorseichnis der von Ilerrn. F. Xoack in Brasilien gesammetten 
Pilze. Ann. Mycol. 6:348-363, 1907. 

& Sydow, Paul 

Fungi paraeusis. Hedwigia 49:78-84, 1909. 


, & 

Contribution a 1’ etude des champignons parasites de Colombie. 
In Fuhrmann, O. Voyage d’ exploration scientifique en Colom- 
bia. Mem. Soc. Newclat. Sci. Nat. 6(2) : 432-441, 1914. 

& 

Novae fungorum species. Ann. Mycol. 11:254-271, 1913; 12: 
195-204, 1914; 13:35-43, 1915. 
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& 

Fungi amazonici a cl. E. Die lecti Ann. Mycol. 14 : 65-97, 1916. 
Taxonomic; Becords UttUcgo PanM-petnte, XT. veneawAa, Valao- 
neetria orbieulaia as new species. 


, & 

Novae fungornni species. (New fungi species) AniL Mycol. 15; 
143-148, 1917. 


Rust of British Quiana and Trinidad. Myeologia 17(6): 255- 
262, 1925. 


Fungi chilcnsis a cl. E. Werderinann. lecti. Ann. Mycol. 26(i/^) : 
100-126, 1928. 


Novae fungorum species XIX. Ann. Mycol. 26 : 133, 1928. 

Fungi in itinere costaricensi collecti. Ann. Mycol. 23 : 306- 
429, 1925; 24:283^6, 1926: 25:1-160, 1927; 26:127-131, 
1928. 


, & Petrark, P. 

Fungi Costiiri censes a cl. prof. .Alberto M. Brenes collecti Ser. 
I. "An. Mycol. 27:1-83, 1929. 


Fungi vcnezuelani, Ann. Mycol. 23(1/^) : 29-224, 1930. 


Fungi ch'lensis a cl. E. Werdcrmann lecti. Ann. Mycol. 30; 
81-90, 1932. 


Novae fungorum species XXI. (New fungi species, XXI.) 
Ann. Mycol. 30:91-117, 1332. 


Novae fungorum species — XXII. (New fungi species XXII.) 
Ann. Mycol. 33:286-299, 1934. 


Fungi venezuelaui — ^Additamentum. (An addition to Vene- 
zuelan fungi.) Ann. Mycol. Berl. 33(1-2) : 85-100, 1935. 
Taxonomic. 

Tamayo, 

La epifitia cocoteros. Rev, Agric. (Cuba) 9:657-558, 1889. 

Tehon, L[eon] B[07] 

Studies of some Porto Rican fungi. Bot. Gaz. 67(6) : 501-511, 
1919. 

TUlex, Oliverio 

La mancha de hierro en los cafetales de Oaxaca. (The “iron 
stain” of the coffee trees in Oaxaca.) Bol. Dir. General Agric. 
(Mexico) 1(7): 671-680, 1911. 
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Las anguilulas de las raices del cafeto. (The coffee root nema- 
todes.) La Hacienda 7(4) : 119-121, (5): 147-148, 1912. 

Deseription of the eoitee-root nematode Heterodera radieieolo and 
the favorable condition* for its development. Discussion on control 
methods. Among the substances tested were: carbon sulfocarbonate, 
carbon bisulfate, soap mixtures, petroleum and tobacco. The best 
results were obtained with lime carbide. 

Una plaga en el estado de Jalisco; La “pinta” o clavo de la 
naranja y de la guayaba. (A pest in the State of Jalisco: 
The “spot” or knob disease of the orange and guava.) Rev. 
Agric. (Mexico) 6(11) ; 651-652, 1922. 

The disease is caused by Gloeosporiwn psidii. 

Thierry, A. J. 

Notes .'lur le greffage et la maladie vermiculaire du cafeier. 
(Notes on grafting and the vermicular disease of coffee.) 
Bull. Agric. Martinique, 1899. 

Tempany, H. A. 

The root disease of sugar cane in Antigua. West Indian Bull. 
10(4) : 343-347, 1910. 

A discussion of Marasmiu* aacehari. 

Thazter, Roland 

New or critical Laboulbeniales from Argentine. Proc. Amer. 
Acad. Arts & Sci. 48:15&-223, 1912. 

Theissen, Ferdinand 

Xy^a) iaceae austro-brasiliensis. Aun. Myeol. 7 : 1 - 18 , 110 - 167 , 
1909. 

ITungi nograndenses. Berith. Bot. Centralbl. II. Abt. Systematik 
27:384-411,. 1910. 

H ypucreaceae riograndenses. Broteria 9:121-147, 1910. 

Die hypocreaceen von Rio Grande do Sul, Sudbrasilien. (The 
Hypocrcaceae from Rio Grande of the South, South Brazil.) 
Ann. Mycol. 9:40-73, 1911. 

Fragmenta brasilica. Ann. Mycol. 6 ; 531-535, 1908 ; 7 : 343- 
353, 1909; 8: 452-463, 1910; 10:1-32, 159-204, 1912. . 

Hemisphaeriales. Ann. Mycol. 11:468-469, 1913. 

Annotacaes a mycoflora brasileira. (Annotation to the Brasilian 
microflora.) Broteria 12:13-31, 1914. 

Myoologische Mitteilungen. (Mycological notes). Ann. MycoL 
16:184, 1918. 
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Xylariaceae austro-brasiliensis. I Xylaria In Wettstein R. & 
Shiffner, V. Ergebnisse der botanishen expedition der Aka- 
demie der wissenschaften nach Siidbrasilien 1901. V 2. 
Denkschr-Nath. — ^Nuturw Kl. Akad. Wiss. Wion 83:47-86, 
1927. 

Polyporaceas austro-brasilienses imprimis Rio Grandenses. In 
Wettstein, R. & Schiffner, V. Ergebnisse der botanisclien ex- 
pedition der Akademie der wissenschaften nach Siidbrasilien 
1901. V a Denkschr. Nath. Naturw. Kl. Akad. Wiss. Wien 
83:213-250, 1927. 

Theissen, S. J., & Sydow, Hans 

Die Dothideales. Ann. Mycol. 13 : 149-746, 1915. 

, & 

Die Gatutng Parodiella. (The Genus Parodiella.) Ann. Mycol. 
15:230, 1917. 

, & 

Synoptische Tafeln. Ann. Mycol. 16 : 389-491, 1917. 

Thistelton-Dyer, William T. 

Note on the sugar cane disease of the West Indies. West Indian 
Bull. 2(3) : 211-216, 1901. 

This paper contains a historical discussion of the rind disease of 
sugar cane and a brief discussion of root diseases. 

Thomas, H. E. 

Vegetable diseases. Vanilla diseases. Citrus diseases. Puerto 
Rico Agric. Expt. Sta. Report 1917 r 28-30, 1918. 

Brief notes on several diseases and tho fungi causing them. 


Cultures of Aeddium tviulosum and A. passifloricola. Phyto- 
pathology 8(4) : 163-164, 1918. 

Thompkins, B. G. 

Wastage in banana transport. Trop. Agric. (Trinidad) 8(10) : 
255-264, 1931. 

A very complete discussion, but very little data on fungi. 

Thorold, C. A. 

A further preliminary list of Trinidad fungi. Govt. Printing 
Off. Port of Spain. 30 p., 1931. 


Fusarmm wilt disease of sun hemp II. Trop. Agric. (Trini- 
dad) 8(7): 176-177, 1931. 

Thiimen, F41ix von 

De fungis enterianis observ'aciones. Separat-abdrack aus: Dr. 
Don P. G. Lorentz. “La vegetaci6n del nordeste de la Pro- 
vincia de Entre Rios.” Buenos Aires (Argentina) p. 99-102,- 
1878. 
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Pilzen aus Entrc-Rios. (Fungi from Entre-Rios.) Flora 63: 
30-31, 1880. 

Thurston, Jr. H[enry] W[infred], & Kern, F[rank] D[unn] 

Distribution of West Indian rusts. Mycologia 26(1) : 58-64, 
1933. 

Tims, E. C., & Mills, P. J. 

Some fungi associated with the root disease of sugar cane in 
Louisiana. Ref. Book & Sugar Ind. of the World. 6:33-37, 
1927. 

Give a diacusaion of Marasmiua plicattis, Bhisfoctonia and JPythUim, 

Tonduz, Adolfo 

Tnforiiie sobre Ja enfei’medad del eafeto. (Report on the coffee 
disease.) San Jos6 (Costa Rica) Inst. Fis. Geo. Nac. Ser. 
Dot. 28 p., 1893. 

Discussion of a disease of coffee named in Costa Rica the 
which causes the falling of the leaves and berries. 

Enfermedades del eafeto. El “chasparro’" de las ramillas del 
cafoto. (Coffee diseases. The ‘‘chasparro^^ of the coffee-tree 
twigs.) Costa Rica Mom. de Pomento 1913:380-381, 1914. 

Brief description of a coffee disease in Costa Rica, named the 
* ^ chasparro ’ \ It causes a die back of j^oung twigs of coffee. 

Toro Bafael A[ndres] 

Una lista de los Pirenomyeeles coleecionados en Puerto Rico por 
F. J. Seaver y C. E. Chardou. (A list of the Pyrenomycetes 
collected in Puerto Rico by F. J. Seaver and C. E. Chardon.) 
Rev. Agric. Puerto Rico 13(5) : 319-332, 1924. 

Studies on banana* anthracnose. Journ. Dept. Agric. Porto Rico 
6(4) : 3-23, 1922. 

A thorough study of banana anthracnose caused by Gloeosporium 
mwarum. (Published in 1924.) 

Una enfermedad importanle de las cebollas en Puerto Rico. (An 
important onion disease in Puerto Rico.) Ins. Expt. Sta. 
Puerto Rico Circ. 71, 6 p., 1923. 

Popular d^ription of an onion disease produced by Macrospo* 
porium paraHHewn. 

Report of the Division of Botany and Plant Pathology. Puerto 
Rico Ins. Expt. Sta. Ann. Rpt. 1922-23:59-61, 1924. 


New or noteworthy Puerto Rican Pyrenomycetes. Id^cologia 
17(4):13H47, 1926. 
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La influencia del ambiente en la protecci6n de las plantas con- 
tra enfermedades. (Influence of the environment in the pro- 
tection of plants against diseases.) Ins. Expt. Sta. Puerto 
Eico Circ. 90, 10 p., 1925. 

Popular. 

Mycologica] notes I. Journ. Dept. Agric. Porto Rico 10(2) : 
11-23, 1926. 

La caida de las bellotas del algod6n. (The falling of cotton 
bolls.) Rev. Agric. Puerto Rico. 16(1): 17-18, 1926. 

Attributed this disease to Diplodia gossypma. 

Fungi of Santo Domingo I. Myeologia 19(2) : 66-«85, 1927. 

Las enfermedades y plages del eafeto y 4rboles de sombra en 
Argentina. (The diseases and pests of coffee and shade trees 
in Argentina.) Bol. Agric., Bledellin, (Colombia) 73, 1927. 

Notas micologicas colombianas. (Mycological notes from Colom- 
bia.) Rev. Soc. Colombiana de Cienc. Nat. 18:42-43, 1929. 

Uii uiievo parasito del cafeto en Cimdijiamarca. (A new coffee 
jjarasite in Cundmamarca.) Rev. Cafetera de Colombia 2 
(13) :437-4:?S 

Beport of a coffce<root parasite, the ucmatode Caconema radU;icola 
(Greof.) Cobb. It is reported for the first time from Colombia. De- 
scribes symptoms of the disease that it causes and gives metliods of 
control. 

Plant-disease notes from the Central Andes II. Phytopathology 
19(10) : 969-974, 1929. 

Continuation of previous work on the coffee-root disease and a 
leaf spot caused by the fungus Ceroospora coffeicola Berk. & Curt. 

Cultivos — Una epitofita del cafe en Cucuta. (Crops — An ep- 
iphyte of coffee in Cucuta.) Rev. Cafetera de Colombia 2(5- 
6) : 171-173, 1929. (Rev. Ind. (Bogota) 5(58) : 304r-305, 
1929.) 

Description of the coffee disease caused by the fungus OortMim 
Tcoleroga. Control measures are given. 

Colombia : Crop disease and pests. Intemat. Bull. Plant 
Protect. 4(1): 3-4, 1930. 

Kranbheiten und Feinde der Kulturpflanzen. Int. Anz. Pflan-* 
zenschutz 4:3-4, 1930. 



BIBLIOGRAPHY — MYCOLOGY AND PHYTOPATHOLOGY 


471 


The Cerc^sporae of Puerto Rico. Journ. Dept. Agric. Porto 
Rico 16(1): 5-17, 1931. 

Nuevas enfermedades de la palma de coco en Puerto Rico. (New 
coconut palm diseases in Puerto Rico.) Rev. Agric. Puerto 
Rico 26(8) : 42-44, 1931. 

Popular account of four coconut palm diseases. 

Especies de Asterina Lev. en las Melastomaceas, (Species of 
Asterinas Lev. on the Melastomaceae.) Bol. Soc. Esp. Hist. 
Nat. 33(5) : 187-199, 1933. 

Torre, Carlos de la 

La enfermedad de los cocoteros. (Coconut palms disease.) 
Pac. Let. & Cienc. TTniv. Ilabana 2 : 269-281. 1906. 

Torrend, Camillo 

Les myxomycetes du Bresil, connus jusque’ici. Broteria, Bot. 
ser. 13:72-88, 1915. 

Insect and vegetable parasites of the cocoa-tree in the State of 
Bahia, Brazil. Int. Rev. Sci. & Pract. Agric. 9(4) : 523-524, 
1918. 

Tower, W[inthrop] V[ose] 

Report of the entomologist and plant pathologist. Porto Rico 
Agric. Expt. Sta. Ann. Rpt. 1906:25-28, 1907. 

Report of the entomologist and pathologist Puerto Rico. Agric. 
Expt. Sta. Ann. Rept. 1907:31-38, 1908. 

Insects injurious to citrus fruits and methods for combating 
them. Puerto Rico. Agric. Expt. Sta. Bull. 10, 35 p., 1911. 

Mottling disease of sugar cane. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1919:21-25, 1920. 

Citrus scab — Puerto Rico Agric. Expt. Sta. Exten. Note. 63 . 
2 p., 1923. (Trop. Agric. (Ceylon) 60(4) : 224-226, 1923.) 
Popular. 

Townsend, C[harles] H[enry] T[yler], & Abbott, E[rnest] 
V[ictor] 

Enfermedades y pestes observadas en los cultivos de U Montana 
Central, Departamento de Junin, Husnuco.) (Diseases and 
pests observed in the central mountain crops. Department of 
Junin, Husnuco.) Est. Expt. Agron. de la Soc. Nac. Agraria, 
Lima, Peru. Informe 1, 1927. 
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Townsend, C[harles] 0[iTin] 

An irnmnne variety of sugar cane. Science 49(1276) : 470-472, 
1929. 

defers to work of F. S. Earle on Eavangire. 

Trujillo Pelnffo, Augustin 

El Oidium y modo de combatirlo. {Oidium and the method of 
combating it.) Defensa Agric. (Uruguay) 1:120-121, 141, 
1920. 

The powdery mildew of the grape. 


Desarrollo de las enfermedades crtptogamicas en los vinedos 
durante el presente ano. (Fungous diseases in the vineyards 
during the present j’car.) Defensa Agric. (Uruguay) 2:43- 
46, 1921. 

A report on powdery mildew (Oidium), Anthracnose (Gloeospo- 
rium) and downy mildew (Plasmopara) . 


Uruguay : Pests and diseases of plants. Int. Bull. Plant Protec. 
10(2): 29-30, 1936. 

Brief notes on several diseases of economic plants. 

Tucker, C[larence] M[itchell] 

Report of the acting plant pathologist. Puerto Rico Agric. 
Expt. Sta. Ann. Rept. 1922:16-18, 1924. 

Reports a Uelminthosporium on rice and Fusarium ouhense. 


Report of the Plant Pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1923:15-16, 1924. 

Refers to Fusarium ouhense, Sporotrichum dtri, Bacterium solana* 
cearum, Fusarium lycopersici and Fusarium sp. on vanilla. 


Report of the Plant Pathologist. Coconut bud rot. Puerto 
Rico Agric. Expt. Sta. Ann. Rpt. 1924:26-29, 1924. 

This disease is caused by Phytophthora palmivora. Reference is 
also mado to Fusarium ouhense of the banana and a Fusarium on the 
roots of vanilla. 


La pudricidn del cogollo del cocotero en Puerto Rico. (Coconut 
bud rot in Puerto Rico.) Rev. Agric. Puerto Rico 12(6) ; 
385-390, 1924, (Trop. Agric. (Ceylon) 38(2); 89, 1924.) 
Popular. 
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Coconut but rot experiments in Porto Rico. Science n. s. 61 
(1572) : 186-187, 1925. 

A brief note stating that a small chlamydospored strain of PAj/- 
tophthora faberi Manblanc had been isolated from coconut palms 
infected with coconut-bud rot. 


La enfermedacl ile Im raiz del cafeto en los semilleros. (Coffee 
root disease in the nui*series.) Rev. Agric. Puerto Rico 13 
(3): 129-131, 1926. 

Brief notes describing the disease and giving preventive methods. 

Enfermedad negra de los semilleros de las raices del cafeto. 
(Black disease of the coffee root in the seed beds.) Puerto 
Rico Agric. Expt. Sta. Agric. Notes 23, 2 p., 1926. 

Brief notes discussing the disease and giving preventive methods. 
Much the same as the preceding. 

A leaf, bract and boll spot of sea-island cotton caused by HeU 
minthosporium gossypii u. sp. Journ. Agric. Res. 32(4) : 391- 
395, 1926. 

A description of the disease and the fungus. 

Phytophthora but rot of coconut palms in Puerto Rico. Journ. 
Agric. Res. 32(5) : 471-498, 1926. 

A comprehensive paper on this disease which is due to Phytoph- 
thora palmivora. 

Report of the Plant Pathologist. Puerto Rieo Agric. Expt. 
Sla. Ann. Rpt. 1925:24-40, 1927. 

Reports- Fu^arium sp. on vanilla, experimental studies with Phy- 
tophthora, Shi20ctonia ferruginea on sugar cano and Cajanvs indicua 
and other common diseases. 

Report of the plant pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1926:28-30, 1927. 

A report on the campaign for the eradication of coconut bud-rot 
which is caused by Phytophthora palmivora. The hat palm {Sabal 
camiarum) was found to be infected. Reference is also made to a 
root disease of vanilla due to a fungus similar to Fusarium batatia 
and to an anthracnose of the pod of the pigeon pea caused by Colie- 
totriehwn oajani. 


Pigeon pea . anthracnose. Journ. Agric. Res. 34(6) : 589-596, 
1927. 

CoUeiotrichwn cajani was found attacking Cajanua indicua. 
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Sahal causiarum (Cook) Beccari: A new host of the coconut 
bud-rot fungus. Journ. Agric. Res. 34(9) : 879-888, 1927. 

The disease is caused by Phytophthora palmivora. This fungus will 
attack several other host plants, especially when they are wounded. 

Vanilla root rot. Journ. Agric. Res. 36(12) : 1121-1136, 1928. 
The fungus is described as Fusarium hatatis var. vanillae. 

Report of the plant pathologist. Puerto Rico. Agric. Expt. 
Sta. Ann. Rpt. 1927:25-27, 1929. 

Report of the plant pathologist. Puerto Rico. Agric. Expt. 
Sta. Ann. Rpt. 1928:29-35, 1929. 

Enfermedades del cafeto en America. (Coffee diseases in Amer- 
ica.) Bol. Union Panamericana 62:1020-1034, 1928. (Rev. 
Agric. Puerto Rico 22(7) : 27-31, 1929. 

The coffee diseases which the author describes and gives distribu- 
tion are: black-root disease (EoselUnia hunodes (B. & Br.) Sacc.), 
white-root disease, ‘*iron stain thread blight (Corticium Tcoleroga 
(Cooke) Hohm.), spot of the berry (Cercospora coffeicola Berk. & 
Curt.), and Sderotium disease (Sclerotium coffeicolum Stahel.) 

Report of the plant pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1929:24-25, 1930. 

Taxonomy of the genus Phytophthora de Bary. Missouri Agric. 
Expt. Sla. Res. Bull. 163, 208 p., 1931. 

The distribution of the genus Phytophthora. Missouri Agric. 
Expt. Sta. Res. Bull. 184, 80 p., 1933. 

Unamuno, L. M. 

Reliquiae Pragosoanae (Material left by Pragoso) Bol. Soc. 
Espahola Hist. Nat. 35(7) : 395-402, 1931. 

A Latin diagnosis is given of Septoria amerieana Frag. & Herrera 
on Willow {Salix sp.) from M4xieo. 

Urban, Ijgnacio 

Bibliographia Indiae occidentalis botanica contimatio II. Symb. 
Ant. 3:1-13, 1902. 


Bibliographia Indiae occidentalis botanica contimatio III. Symb. 
Ant. 6:1-16, 1904. 

Urich, P. W. 

Miscellaneous notes. Trinidad Bd. Agric. Circ. 3 : 15-25, 1911. 
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Nf)tes on the £unc;oid and insect pests. Proc. of the Soc. of 
Trinidad and Tobago 13(4) : 186-187, 1913. 

A biief paper in whieh the author refers to cacao canker (Phy- 
tophthora) and brown rot (Viplodui) and chnpon wilt of cacao. 

Fungoid and insect posts. Soo. paper 654. Proc. Agric. Soc. 
Trinidad & Tobago 13(4) : 186-187, 1913. 

Popular. Mentions Phytophihora and Diplodia of cacao. 

Utra, Gustavo 

A inolcstia do ‘‘inosaico’’ do fnmo (Mosaico disease of tobacco.) 
Bol. Agric. Sao Paulo (Brasil) 6(2) : 51-71, 1904. 

Valle Zeno. Rafael del 

Llui^iling or yellow stripe of sugar cane. Some facts 

relative to the i)n))ortance of the discovery of the ^‘morbid'' 
cause. Published privately with 2 color plates by author, 
New York, 1919, 

Gives symptoms and effect of the disease. Claims to have dis- 
covered the great secrets of cause and control. 

V41ez, Ramon 

El mosaico del tabaco. (Tobacco mosaic.) Rev. Agric. Puerto 
Rico 10(2) : 25-26, 1923. 

A brief popular discussion. 

Verteuil, J[oseph] de, & Brunton, L. A. 

Sugar cane experiment, 1910-1922. Trinidad and Tobago Dept. 
Agric. Bull. 19(4) : 188-214; 20(2-4) : 65-109, 1922. 

Veve, R[afael] A. 

The eradication of sugar-cane mosaic in Fajardo. Ins. Expt. 
Sta. Puerto Rico Circ. 33 : 52-55, 1920. 

La represioii del matizado en Fajardo. (Mosaic eradication in 
Fajardo.) Rev. Azucarera & Agricultura, Puerto Rico. 1: 
9&-98, 1921. 

The efficiency of ‘‘Rogiiing’’ method for the eradication of 
mottling disease. Louisiana Planter 69(2) : 30, 1922. 

The disease was reduced from 0.5 to 0.002 per cent. Believes that 
roguing can be practiced where the percentage of disease is less than 
15 per cent. 

Cane mottling eradication. Facts About Sugar 16(4) : 78, 1922. 

Overcoming the mosaic disease at Fajardo. Facts About Sugar 
18(20): 468, 1924. 

Mosaic hog been overcome by roguing. 
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^^ncens, F. 

Necrose nes fuilles de pin due an Pestalozzia truncata Leveille. 
(Necrosis of pine leaves caused by P^staiozzia imncata) Bull, 
^c. Path. Veg. France 6 ; 27-31, 1918. 

This fungus attacks Fimis aylveatris. It is believed to be same as 
P. hcLatigii. 

Quelques maladies desplantes an Para, Brasil. (Some diseases 
of cultivated plants of Para, Brazil.) Bull. Soc. Path. Veg. 
France 6:45-55, 1918. 

Discusses Cercoapora nicotiancte, C. oHzae, Lasiodiplodia theohromae, 
Fhylloaticta theohromicola n. ep. Gloeoaporvum theohromicolum n. sp. 
and DendrodochiAim paraense n. sp. 

Vidal, L. P. 

El mosaico de la cana de aziicar. (Mosaic of sugfir cane.) Ti- 
pografia Cercantes San l\;dro de Macoris, Rep. Dominicana. 
44 p. 1931. (Pacts About Sugar 26:503, 1931. Brasil Aqu- 
careiro 9(5) : 348-354, 1937.) 

A popular text-book. 

Viola, P., & Pacottet, P. 

Nouvolles recherches sur Tanthracnose. Bur. Rev. Viticola 65 p., 
Paris, 1905. 

Vizioli, Jose 

Estudido preliminar da molestias das folhas do cafeiro causadas 
pela Hemileia vasfaMx. (Preliminary studies on the coffee- 
leaf disease caused by Jlcmileia vastdtrix.) Bol. Agric. Sec. 
Agr. Com. & Obras Pub. S. Paulo, 23(3-4) < 87-118 ; (5-6): 
152-188, 1923. 

This very interesting paper deals with a rather extensive general 
discussion on the fungus Hemileia vaatatrix, which is unknown in the 
Western Hemisphere. Includes a bibliography of 55 titles. 

Some Pyrenoraycetes of Bermuda. Mycologia 15(3) : 107-119, 
1923. 

W. G. P. [Preeman] 

An algal disease of cacao. Ceplialeuros virescens. Dept. Agric. 
Trinidad & Tobago. Bull. 13(83) : 263-264, 1914. 

A brief popular discussion. 

Wakefield E[loise] M[aud] (E. M. W.) 

Mosaic diisease of cane. Sugar 23 : 500-501, 1921. 

Bracket fungi disease. Agric. News 19(487): 414, 1920. 

Befers to the subject and to Ganoderma Vuddwn (Ftmes lioidui) 
in roots of limes in Monserrat and Antigua, 
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Mosaic disease of plants. West Indian Bull. 18(4) : 197-206, 
1921. 

Walker, M[arion] N[ewinan,] & Stahl, C[orwin] F[loyd] 

Certain grass hosts of the corn aphid considered in relation to 
their occurrence in Cuba. Trop. Plant Res. Foundation Bull. 
6:318, 1926. (Rev. Appl. Ent. Ser. A. 16:379, 1926.) 

This paper gives the results of studies of sugar-cane mosaic on 
other hosts. 

Walters. E. A. 

Die-back of limes (Citnes medica var. acida.) Proc. Ninth West 
Indian Agvic. Conf. 1924:232-234, 1925. 

Observations made in St. Lucia. 

Report of the Agricultural Dept, of St. Lucia (West Indies) 
1926:33, 1926. 

Contains records of several common diseases: Marasmius aacchari, 
Wakker, Leptosphaeria aacchari, Br. d. H., Cercoapora vagincie K. and 
Bacterium vaacularum (Cobb.) (E. P. S.) Also Phytophthora and 
Diplodia of cacao and bud rot of coconut, Gloeosporium limetticolum 
Qauseii of lime and Fusarium cuhenae E. F. S. of banana. Boae- 
llinia ou cacao loots. Little leaf, stem bleeding, wilting leaf and 
leaf yellows, bitten loaf and senility of coconut. 

Control of fungus diseases. West Indies Imp. Dept. Agric. St, 
Lucia Dopt. Agric. Ann. Rpt. 1926:10-11, 1927. 

Report on tiie Agricultural Department of St. Lucia, 1933:18- 
19, 1934. 

Notes on the following crop diseases; limes, oranges, cacao, grape- 
fruit and coconuts. 

Report of the Agricultural Department of St. Lucia 1934:16- 

19, 1935. 

This report includes notes on red root of limes {Sphaeroatilhe re- 
pcns'jj wither-tip (Gloeosporium limetticolum) j coconut-bud rots (PAy- 
toplithora palmivora) and a coconut little leaf, banana Panama dis- 
ease {Fveariivm vxyaporum cubense,) 

Report on the Dept. Agric. St. Lucia, 1936:30-32, 1936. 

Account of the Panama disease of bananas in the Island, 

Ward, H. Marshall 

Report on specimens of diseased amount. Kew Bull., 1898: 
203, 1893. . 

Wardlaw, 0. W. & McQiaire L[awreiice] P[atrick] 

Panama disease of bananas. Empire Marketing Board, Eep. 

20, 1929. 
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Panama disease research. Trop. Agric. (Trinidad) 6(7) : 192- 
197, 1929. 

This paper is a summary of two reports by the author submitted 
to the Empire Marketing Board. It gives a review of the results 
obtained by the author. 

Witch-broom in Suriname. Trop. Agric. (Trinidad) 6(12) ; 348- 
349, 1929. 

A short paper on a disease of cacao which the author attributes to 
Marasmius pemidosus. 

Banana-fruit disease. A review of the literature of fungal dis- 
eases of banana fruits. Trop. Agric. (Trinidad) 7(6): 115, 
1930. 

Panama disease research (Fnsarium cuhense.) Trop. Agric. 
(Trinidad) 7(10) : 278-281, 1930. 

A discussion of results. 

Banana-fruit disease. Trop.Agric. (Trinidad) 7(10): 285, 1930. 

A brief note in which the author says: ''In a review of literature 
on Banana fruit diseases published in Vol. VII, No. 5 of this JoumaL 
Cercospora musae and C, musarum both of which are banana leaf- 
splitting fungi, were wrongly regarded as identical. Mr. 8. F. Ashby 
of the Imperial Bureau of Mycology has kindly supplied the follow- 
ing information: ** Cercospora musae Zimm. (U. musae Mass.) Ap- 
pears to be restricted to the East-Ceylon, Jaya, some Pacific Islands 
and Australia, while C, musarum, Ashby, which is a distinct species is 
known only from South America, the West Indies and West Africa. 
The new name Helminthosporium iorulosum (8yd.) comb. nov. has 
been proposed for the latter species.'^ 

The biology of banana wilt (Panama disease). I. Root inocula- 
tion experiments. Ann. Bot. 44(175) : 741-766, 1930. 

Studies on this disease which is due to Fusarium cu1)ense. 

The biology of banana wilt. (Panama disease.) II. Preliminary 
observations on sucker infection. Ann. Bot. 44(176): 917- 
956, 1930. 

A report on extensive studies of this disease which is caused by 
Ftutarium cuhense. Continuation of previous works. 

, & McQuire, Lawrence P[atrick] 

The behaviour and diseases of the banana in storage and trans- 
port. Empire Marketing Board Report 86, 74 p., 1931. H. 
M.S;0., (Trop. Agric. (Trinidad) 7(7) : 183-189, 1930). 

A preliminary discussion and results of experiments. The follow- 
ing fungi were observed at low temperature: Thielaviopsis paradoxa 
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(Be Seyres) von Hohn., Ceratostomella paradoxa (Bade.), Gloeospih 
rium musarum (Cke. & Massee), Botryodiplodla theohromae (Pat.), 
Phomopsia sp. Acremoniella sp., Eidemia sp. VerticiXlium gp., and 
Fuaarium spp. 

, & McQuire, Lawrence P[atrick] 

Panama storage. The behaviour and diseases of the banana in 
storage and transport with special reference to chilling. Trop. 
Agric. (Trinidad) 8(6) : 139-147, 1931. 

A report. 

Panama disease. I. Observations on BntryocHplodia fruit rot 
of the banana. Trop. Agric. (Trinidad) 8(9) : 227-230, 1931. 

A description of the disease caused by Botryodiplodia theohromae. 
Also a description of the organism. 

Banana diseases. TI. Notes on ^ ' cigar-end ^ ’ (Stachylidium theo- 
hromae Turc.) Trop. Agric. (Trinidad) 8(11) : 293-298, 1931. 

The cigar end is caused by S. theohromae and the black tip by 
Hclmmthosporium iorulosum (Cercospora mmarum). 

Banana diseases. III. Notes on the parasitism of Gloeosporium 
musarum (Cook & Massee). Trop. Agric. (Trinidad) 8(12): 
327-331, 1931. 

A discussion of the fruit rot caused by G. musarum, 

, & McQuire, Lawrence P[atrick] 

Transport and storage of banana with special reference to chil- 
ling. E.M.B. Report No. 46, 1931. 

The biology of banana wilt III. — An examination on sucker in- 
fection through root bases. Ann. Bot. 46(179) ; 381-399, 1931. 

, & McQuire, Lawrence P[atrick] 

Pitting disease of bananas. Its nature and control. Trop. 
Agric. (Trinidad) 9(6) : 193-195, 1932. 

This disease also occurs in Brazil. It appears to be due to Piri- 
cularia grisea (Cke.) Sacc, The author gives a discussion of the 
disease and the fungus. 

Fusarium cubense, Trop. Agric. (Trinidad) 8(3) : 54^60, 1931. 

A very complete discussion of studies on this fungus. 

, & McQnire, Lawrence P[atrick] 

The behaviour and diseases of the banana in storage and trans- 
port. Proc. 1. Imp. Ilort. Conf. London 1930(3) : 52-60, 
1930. (Trop. Agric. (Trinidad) 8(6) : 139-147, 1931.) 
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, & McQuire, Lawrence P[atrick] 

Control of wastage in bananas with special reference to time and 
temperature faciors. E. M. B. Report No. 60, 1932. 

Observations on the Pycnidinm of Boiryodiplodia theohromae 
Patt. Ann. Bot. 46(182) : 229^-238, 1932. 

, & McQuire, Lawrence P[atrick] 

The storage of tropically grown toinatoes. Empire Marketing 
Board Publ. 69, 50 p., 1932. 

Temperature studies. 

Banana diseases. IV. Notes on ‘‘ black-tip^' disease in Trini- 
dad; Helminth ospo7^ni torulosum (Syd.) comb. nov. Ashby. 
Trop. Agric. (Trinidad) 9(1): 3-6, 1932. 

A continuation of former studies. 

Banana diseases, IX. The occurrence of Sigatoka disease ((7cr- 
cospora mnsae) Zimm.) on Banana in Trinidad. Trop. Agric. 
(Trinidad) 9(7) : 173^175, 1932. 

The first record of the disease in Trinidad. 

& McQuire. Lawrence P[atrick] 

Preliminary oliservatioiis on the siorage of limes, with a note 
on the king orange. Trop. Agric. (Trinidad) 10(7) : 190-191, 
1933. 

Storage trials in which Penicillium was an important factor. 

Notes on a Fumriimi tip-rot of immature Cavendish fruits. 

Trop. Agric. (Trinidad) 10(1): 6, 1933. 

This paper refers to cigar end Stachylidium theoJ)rom<ie and black 
tip Helminthosporium torulosum (Sydovv) com. n. Ashby. 

, Leonard, E. R. & Baker, R. E. D. 

Observations on storage of various fruits and vegetables. I. 
tomatoes, cauliflower, string beans, egg plant, cucumber and 
muskmelons. II Papaws, pineapples, granadillas, grapefruit, 
and oranges. Trop. Agric. (Trinidad) 9(8) : 196-200, (9): 
230-235. 1932. 

A study of low temperature. Refers to the following fungi: Colle* 
totrichum lac;enarium, Fusarium spp., including F. auccisae, Myeoa- 
aphaerella citrulinaf Cladosporium oucu>mcrinum and MaoroaporUtm 
ououmerinum (Altemaria cucumerina), Phomopaia papayae, Fusarium 
dimer um var. pusillum, Penicillium itcUicum, P, digitatum, Phomopaia 
(Diaporthe) citri and CoUetotriohum gloeoaporioidea, 

Panama disease. A review of the occurrence of Panama disease 
in the Cavendish or dwarf banana. Trop. Agric. (Trinidad) 
10(6) : 151-154, 1933. 

A discussion of the cause, spread and treatment of the disease. 
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, & McQiiire^ Lawrence P[atrick] 

Tomato storag'e. Further observations on the storage of trop- 
ically grown tomatoes. Trop. Agric. 10(6) : 161-163, 1933. 

In the latter paper the author gives a list of fungi and bacteria 
found in rojoeted fruits. 

, & 

Cultivation and diseases of the banana in Brazil. Part II. Dis- 
eases. Trop. Agric. (Trinidad) 10(8) : 211-217, (9) : 25:S-259, 
1933. 

This paper is based on investigations in Sao Paulo. The discussion 
includes (9) an infectious chlorosis transmitted by PentaUynia nigro- 
nervosa vhich is unlike the bunchy top of Australia; (10) brown 
rot of bulbs of unknown cause; (11) a stem-root rot caused by 
Marasmius seminstus ; (12) a black-head disease of unknown cause; 

(13) debility resulting from unfavorable planting conditions; (14) a 
leaf-spot disease in which a fungus {Scolecotrichum musae Zimm.) 
was found; (15) a black finger tip disease believed to be due to 
sunscorch and (16) a pitting disease. 

, & 

Banana storage. An account of recent investigations into the 
storage behavior of several varieties. Trop. Agric. (Trinidad) 
10(12) ; 336-339, 1933. (E. M. B. Report No. 72, 1933.) 


Banana diseases. VI. The nature and occurrence of pitting dis- 
ease and fruit spots. Trop. Agric. (Trinidad) 11(1): 8-13, 
1934. 

A very excellent discussion of this disease from which several 
fungi have been Isolated. 


Banana disea'^es. VIII. — Notes on various diseases occurring in 
Trinidad. Trop. Agric. (Trinidad) 11(6) : 143-149, 1934. 

A discussion of methods and a list of fungi tliat were isolated. 


Banana disease. VIII. — Notes on various diseases occurring in 
Trinidad. Trop. Agric. (Trinidad) 11(6) : 143-149, 1934. 

Continuation of the author’s notes on banana diseases. Gives de- 
scription of the disease and spread. 


Banana diseases. IX. — The occurrence of Sigatoka disease (Cer- 
oospora musae Zimin.) on Bananas in Trinidad. Trop. 
(Trinidad) 11(7) ; 173-175, 1934. 

In this paper the author reporta the recent discovery of Cereospora 
musae Zimm. on bananas in Trinidad. This is the first record of 
this fungus occurring in the American Tropics. 
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, & MoQnire, Lawrence P[atriok] 

The storage of West Indian mangoes. Mem. Low Temp. Bes. 
Sta. (Trinidad) 2., 47 p., 1936. 

The authors found in their investigations that there is a close 
relation between mango anthracnose (Oloeosporium mangiferae) and 
the physiology of ripening. The disease is also manifested as a 
blight on the flowers and setting of fruits. An account is also given 
of the blemishes produced by Pestalogzia funerea and a Phoftiopgis. 

Watts, Francis 

On legislating against plant diseases. West Indian Bull. 16(3) : 
358-161, 1915. 

Witliertip disease of limes. Agric. Dept. (Dominica)' Kept. 
1922-23:10-16, 1923. 

A report on this disease which is attributed to Colletotrichum gloeos- 
parioides, 

Weir, James Robert 

A pathological survey of the Para rubber tree. {Hevea hrasi- 
Hcnnis) in the Amazon Valley. U. S. D. A. Bull. 1380, 130 p., 
1 G 26 . 

The problem of Dn'lirostachys nutans, a weed tree in Cuba with 
remnrlis on its pathology. Phytopathology 17(3) : 137-146, 
1927. 

This treo is attacked by Gumoderma ptUverulentum and VsttCfvMk 
eon at a, 

Wcl!inan, P. L. 

Progress in Fusarium wilt inside the rhizomes of banana i>lants. 
Phytopathology (Abstract) 21(1): 121, 1931. 

Went, F[riedich] A[ugust] F[erdinand] C[hristian] 

Notes on eaue diseases. Ann. Bot. 10(^0) : 592, 1896. 


De ziektevcrcbijuselen van de cacao plant in Suriname, S’ 
Gravenbage, 1903. 


Krulloten en verpteende vruchten van den cacao in Surinam, 
(A witches’ broom disease of cacao in Suriname.) Verhandl 
K. Akad. Wetensch. Amsterdam Sec. 10, 2(3) :40, 1904, (Bot. 
Centbl. (Abstract) 96(40) : 35&-359, 1904.) 


Does the Sereh disease exists in the West Indies, more especially 
in, Trinidad. West Indian Bull. 12(4) : 554-560, 1912. 

He found suspicious cases but no podtlTe esses. 


Discussion on witch-broom disease. Proo. Agric. Soc. Trinidad 
& Tobago, 28(9): 381-390, 1928. 
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W^6St, J. 

Mycologieal Notes. Trop. Agric. (Trinidad) 7(8): 223, 1930. 

A discussion of ^hijsoctpnia solani attacking cotton and cacao. The 
pathogenicity of this fungus was treated on 24 cover crops. Nega* 
tive results were obtained on maize. 

, & Stuckey, W. E. 

Mdcrophomina phaseoli (Maub.) Ashby in Trinidad. 1, — 
Parasitism. 2. — Physiology. Mem. Imp. Coll. Trop. Agric. 
Mycol. ser. (Trinidad) 4, 20 p. 1931. 

Westling, R. 

t)ber die griinen spezies der Gattung Penicillium (On the gpeen 
species of the Genus Penicillium) Arkiv. Bot. 11(1): 1-156, 
1911. 

Weston. W[illiam] II[enry] Jr. 

Phycmnycctes. In Chardon and Toro, Mycologieal Exploration 
of Ooloinbia. Joiirn. Dept. Agric. Puerto Rico. 14(4): 215- 
225, 1930. 


The fungi of Barro Colorado. Sci. Mon. 36 : 387-407, 1933. 
Whetzcl H[erbert] H[ice] 

Report of the paihoiegist for the period June 10 to Dec. 1931. 
Bvirmiula Bd. and Dept. Agric. Repts. 1921:30^64, 1922. 


The seel potato situation. Bermuda Dept. Agric. Bull. 1922; 
2-4, 1922. 

Kc'cords leaf roll, mosaic, early blight, late blight and scab of po- 
tato; pink root of ouion; ^eptorin blight and bliu’k heart of celery; 
stiinjf) rot and black scale or root rot of lilies; Recommendations. 


Special Report Board & Dept, of Agric. (Bermuda) 1923:45- 
52, 1924. 

Reports Peronospora schleideniana (P, Schleideni)^ Phyiophthora 
infestans, P^icciiiia antirrhini, Septoria apii and Fusarium mallL 

, & Kern, Prank D[unn] 

The sinnts of Puerto Rico and the Virgin Islands. Mycologia 
18(3) : 114-124, 1926. 

, & Jackson, H[erbert] S[pencer] 

The rusts and smut of Bermuda. Trans. Brit. Mycol. Soc. 13 
(1-2) : 1-32, 1928. 

WUew, D. R. D. 

Sugar-cane mosaic disease. Barbados Dept. Agric. Ann. Rpt. 
1827-28:18-18,1928. 

Beport of the work daring the year in regard to eugar-cane moaaio 
eradication. 
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Report of the plant diseases inspector for the year 1928-29. 
Ann. Kept. Dept. Agr. Barbados for the years, 1928-29 : 85- 
88, 1930. (Rev. Appl. Mycol. 9:560, 1930.) 

A record of sug^r-eane mosaic. 

Williams, C[arrii^ou] BConanr] 

■ The mosaic disease of sugar cane in Trinidad. Trinidad & To- 
bago Dept. Agric. Bull. 19(1) : 30-37, 20. 

A review and varietal studies. 


The mosaic disease of sugar cane. Trinidad & Tobago Dept. 
Agric. Bull. 9(2): 49-50, 1921. 


Sugar-cane pest and disease in Trinidad in 1920. Trinidad and 
Tobago, Dept. Agric. Bull. 19(3) : 111-112, 1921. (liev. Appl. 
Mycol. 1:192^194, 1921.) 

A general discussion of the subject. 

Williams, Holman B. 

La gommose a la Guadeloupe. Journ. Stat. Agron. Guadeloupe. 
7(2) :10&-116, 1929. 

The author found tliis disease in sugar cane in Guadeloupe and 
published this popular account. 

Williams. R. 0. 

Limes and wither-tip. Introduction and breeding work in Tri- 
nidad. Trop. Agric. (Trinidad) 6(7) : 1*87-191, 1929. 

A popular discussion of this disease which is due to Gloeosporiwn 
limetticolum. 


Wither-tip disease and limes. Proc. Agric. Soc. Trinidad & 
Tobago. 36(7): 275-282, 1934. 

Data on losses caused on limes due to Oloeoaporium limetticolum 
the fungus responsible for the disease known as wither-tip of limes. 
It ranges from Florida to British Guiana. 

Williamson, Jnan 

Caries y carbon de las plantas cultivadas. (Caries and smut of 
cultivated plants.) Nuestra Chacra (Argentina) 3(13) : 9- 
12; (14) : 8-11, 1928. 

Popular account of the subject with special reference to wheat. 

Wilson, G. W. 

Studies in North American Peronosporales — I Genus Albugo. 
Bim. Torrey Bot Club. 34: 61-84, 1907. 

Vnison, Poroy 

The vegetation of Vieques Island. Bull. New York Bot. Qard. 
8(31) : 379-409, 1917. 

List! some fungi of the am. 
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Wiltshire, 8. f. 

The wither-tip disease of limes. Kew Bull. Misc. Inform. 1025 
(10) : 401-403, 1925. 

Befers to Oloeosporium limettioolum in Dominica. 

Winter, G. 

Exotische pilze I, II, IV. Reprint from Flora 1884r-1887. 

Wolcott, George N[orton] 

The minor sugar-cane insects of Puerto Rico. Journ. Dept. 
Agric. of Puerto Rico 6(2):S-46, 1921. (Rev. Appl. Ent. 
ser. A. 10:96-98, 1922.) 


Annual Report of the Div. of Entomology. Puerto Rico. Ins. 
Expt. Sta. Ann. Rpt. 1920-21:47-49, 1922. 

Brief note of the work of the year concerning sugar-cane mosaic. 

Informe anual de la Division de Entomologia. Puerto Rico, Ins. 
Expt. Sta. Report 1922-23 : 33, 1923. 

Preceding annotation. 


El afido del maiz, Aphin maides Pich. (The corn aphis, Aphis 
maides Pich.) Puerto Rico. Expt. Sta. Bull. 32:43, 19^. 
Popular note. Description of the insect as vector of sugar-cane 
mosaic. 


Los afidos que afectan a la Industrie azucarera del Peru. (Aphis 
that affect the sugar industry in Peru.) La Vida Agricola 
(Peru) 6(59) : 877-886, 1928. (Estac. Expt. Agron. Soc. Nac. 
Agrar. Circ. No. 12, 1928. (Rev. Appl. Ent. Ser. A. 17:99. 
1928.) 


Increase of insect transmitted plant disease and insect damage 
though weed destruction in Tropical Agriculture. Ecology 
9(4) : 461^466, 1928. 

Befers to the passage of Aphis maidis from grasses to sugar cane 
after cultivation, which is followed by an increase in mosaic. 


Mosaic Sugar cane in Peru. Science n. s. 69(1788) : 381, 1929. 

The first records of the mosaic disease of sugar cane in Puerto 
Rico. Journ. Agric. Uuiv. Puerto Rico 19(2) : 117-120, 1935. 

The author gives data of early records of virus disease of sugar 
cane in Puerto Bico as early as March 26, 1915. 

Wood, B. J. P. 

Gummosis in Barbados. Trop. Agric. (Trinidad) 6(12) : 340, 
1929. 

Wriffht, 0. H. 

Leaf disease of Hevea. India Rubber Journ. 70(23) : 15-17, 
1926. 

The most important rubber diseases in South America and the 

l^t. 
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Wright, J.. & Leach, R. 

Fusarium wilt disease of sun hemp. — I. Trop. Agric. (Trinidad! 
8(6) : 151-160, 1931. 

This- disease attacks Crotalaria juncea and C. itsaramoensis and is 
caused by a fungus related to FusaHum udum Butler. The author 
describes the symptoms and the fungus and give the results of ex- 
tensive experimental work. 

Tglesias, R. M. 

Enferniedades del cafeto. La manclia de la hoja (Stilhella 
flavida). Diseases of coffee. A leaf spot due to 8. flavida.) 
(Costa Kica) Centro Xaeional Agric. Bol. 4:1-15, 1929. 

Young, Esther 

Studies in Puerto Kican parasitic fungi T. Mycologia 7(3) : 143- 
150, 1915. 


Studies in Puerto Rican parasitic fungi II. Mycologia 8(1) : 42^ 
46, 1916. 

Zeman, V[ictor] 

Los hongos de la Phal((ris bulbosa. (The fungi of Phahiris buU 
bom.) Rev. Paeul. Agron. Pniv. La Plata, Argentina. 14: 
179-184, 1921. 

Bacteriosis del bananero (Una nueva enfermedad). Rev. Pac. 
Agron. ITniv. Nacional La Plata, Argentina 14(2) : 17-30, 1921. 

A description of a bacterial disease and of the organism Bacillus 
musarvm n. sp. The disease caiist^s a dying back from the tip (Po- 
dredunibre del cogollo). The characters 'on different media are de- 
scribed. 


Bacteriosis del itananero (Una nueva enfermedad.) Bol. Cilmara 
Agric. (Costa Rica) 1:25:1-256, 1921. 2:23-32, 1922. 

A very thorough description of the disease and the organism. At- 
tacks Musa cavendishii, M. snpientum and M, j)aradisia^. Caused 
by Bacillus musarum Zem. n. sp. 

Lepra explosive del naranjo. (The “ Leper explosive of the 
orange-tree.) 29 p. Cniv. Xaeional del Ijitoral, Corrientes 
(Argentina) 1932. 

A description of the causal agent, Amylirosa aurantiorum with 
three metagentic forms: Pseudohaplosporella, Paradiplodia and Es- 
phelidium. 

^waluwenburg, B. fl. van, & Thomas, H. E. 

Some means of controlling insect, fungi and other pests in Puerto 
Rich. Puerto Rico Agric. Expt. Sta. Circular i7, 30 p., 1918. 
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TWO EARLY PXJERTO RICAN HERPETOLOGISTS 

Chapman Chant, U. S. Army, Retired. 

I. Dr. Augustin Stahl 

Augustin Stahl was born in Aguadilla, Puerto Rico, in 1842, the 
son of a German father and a Dutch mother. He graduated from 
Wurtzburg as an M.D. in 1864 and resided in Bayamon from 1865 
until his death in 1917. 

Dr. StaliPs passion was natural history. ]\Iost of his work was in 
botany or ethnology. His collection of fauna numbered nearly four 
thousands s])eoimcns, on which he wrote four volumes in the nature 
of a catalogue. Herpetology was not his strong forte, as is evident 
by the scant s])aee given it in his works. His greater interest in 
other branches doubtless accounts for his not marking the wealth of 
unclassified forms about him. 

Dr. Stahl is kindly remembered in Puerto Rico, as well as by 
scientists of international fame who have named species of many 
classes in his honor. Unfortunately his reptile collection, together 
with his correspondence with Gundlach and other herpetologists is 
lost. He did not describe any new’ species, but was the first to record 
Caretta caret t a from Puerto Rican waters, the twenty-fifth species 
listed of the fifty-two now known to occur on Puerto Rico or conti- 
guous thereto. 

The inaccessibility of Dr. StahUs books pointed to the advisabil- 
ity of making the appropriate parts available to interested herpe- 
tologists. This is done gratefully wuth the memory of tw^o delight- 
ful years of herpetological study in Puerto Rico following in the 
footsteps of Augustin Stahl, the pioneer; Francisco del Valle Atiles, 
the tolerant and Leonhard Stejneger, the scholar. 

A comprehensive appreciation of Dr. Stahl w^as written by Chan- 
cellor Carlos E. Chardon in ‘‘La Revista de Agricultura de Puerto 
Rico’’ 12:65-84, 1924. 

We turn to Dr. Stahl’s work and find on — 

Pages 5-9 the Advert encia*^; a pertinent part revealing the 
noble character of the modest pioneer reads: 





492 THS JOURNAL 07 AGRICULTURE 07 THE UNIVER^TT 07 P. R. 


, ofrecer una clasificacidn de los animales de Puerto Rico para fad* 
litar el conodmiento de ellos A los afidonados, despertar en la juventud estu* 
diosa por medio de este libro la aficidn A las inYestigadones en el inagotable 
campo de la Historia Natural, y en particular de nuestra fauna, iniclAndoles 
en estudios apenas practicados en el pais por falta de una guia prActica, la 
que pretendemos ofrecer en este trabajo, primero y Anico en su dase en Puerto 
Rico/' 

' ^ Indudablemente que la obra ha de resentirse de los defectos propios A 
todo trabajo que por primera vez se ejecuta: el tiempo traerA otros mAs com* 
petentes que se encargarAn de rectificar y completar nuestra obra imperfecta.’’ 

Bayamdn, Febrero de 1882. Dr. A. Stahl. 

Page 23 — 

‘'El Dr. Guillermo Peters, director del Museo zooldgico de Berlin, dA A 
conocer en Sitzung der physikalisch mathematischen Klasse del 13 de Noviem- 
bre de 1876 inserto en la obra que se lee en Autores los mamiferos y reptiles 
que le fueron enviados por el Sr. Krug . . . Los reptiles, que me son todos 
conocidos, A excepcidn del Anolis Krugii, dejan un vacio por la falta de los 
testudinados marinos. Posteriormente he encontrado una nueva especie de los 
Gedkones, y hecho estudios mAs detenidos sobre la embiologia del CoqiU, Hylodes 
martinicensis, que he remitido A Berlin. * * * 

The “ . . estudios sohre la embiologia del Coqui . . ” was first writ- 

ten up by Bello y Espinoza en 1871. 

Page 36 — 

CuAOBO sin6ptico' de las 12 elases del reino animal, dividido en tres gru- 
pos ... B. Sangre fria; corazAn con un ventriculo y una 6 dos auriculas. 
Huevos casi siempre coriaceos; con 6 sin metamArfbsis; respiraciAn pulmonar, 
en los anfibios branquial en la primera edad; desnudos A escamosos; 4 A 2 
A ningunas extremidades (Coqui, Iguana) . . . III. -Reptiles. (HegtUia)**, 

Page 68 : Notes — The page should commence : 

“Ord. I. Testudinados (Testudinata).^* to conform to the rest of the text. 
Line 6: “ Morrocollo ”. The tortoise mentioned here is probably the last time 
it appears in literature of Antillean herpetology until the July 1932, Jour. 
Dept. Agri., P. R. H, West mentions its occurrence as early as 1793. It is 
now found feral on several keys of the Virgin Island group and has as much 
right to a place in Antillean herpetology as Iguana which is supposed to have 
been introduced in pre-Columbian times by the Caribs for food. The word 
“morrocollo” means latrine cleaner; this reptile was kept for this purpose. 
Line 7; “Costa Firme” refers to the North Coast of Venezuela and Columbia. 
Line 25; “Es pequena” referring to C, caretta must relate to a specific small 
specimen in Dr. StahPs collection. Page 70; Notes; Line 28; **Culebra sa- 
banera (Dromums).** Dr^ Stejneger named this species Leimadophis stahU in 
1904 with the remark: “Dedicated to Dr. A. Stahl, of BayamAn, the venerable 
Porto RlAan patriot and naturalist, from whom I received the type specimen.” 

* Noras : The **Qeekon€8** mentioned is Eemidaetylus brookii. The exact species was 

not known until 1932. See **The Hemidactyls of the Porto Rico Region** Jour. Dept. 
Agri, P, R. Vol. XVI, No. 1. 
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CL. III. RKPTILES. (rEPTILIA). 


Ko hs 


bar 
tarndnat 


y' 


Me-1 
fasiK. 
Onerpo cubier- 
lo de escRiuas, 
4 Mcudos. 

A. Esca mo- 

rn. 

fSqumataJ.i 


Sin dipiitCN; eiiPvj>o cort*) 

^ j^rne.so j* cnbiertn de ^randes es 
cudos, a l<»s (jue se lijan las cos- 
tilhts. 


^Jnth)i,ios 6 Ttniih 
V dinados. 
j f' TestudinataJ. 


Con dientrs; 
ciierpo alai 
gado. 


( Esterndn y parpa- 
dos. Maiidib. int’. 
entera; 4 paras, 
laraiiiente dos. 
Iciicipucubievtt) (Ic 
\escamas. 

Sin csternoii y >in^ 
pavpados; man - 
dib. inf. abierta 
pov dclantp. 


I 


j 


SaurioM, 

{Sauria). 


Ofidios. 

( Ophidia), 


^Metam<Srfosis. (’ueriio alargado 6 corto, desnudo, piel glutiuom 
(“rr'-''''” iBalracki.) 


A. KEPTit;KS f,sc.vM(Vm)s. { Reptilia squamata). 


. Lw' 4. extmiii- 
igoaluiento 


inmovilcs, en- 
vueltustMi uiiii inasa co- 
Miun, arredondeada (Mo- 
< rrot(tllo). 

I >edos unid os por meia- 
branas interdieitales 
[indviles. (Jieotea). ’ 


Tesiudimdos.(ChersiWj 


Emididos; (Emydee). 
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( 68 ) 

Bxtremidadefi auteriorcsm&s largaB quelas 
posteriores ; cledos en forma de remos. (Carey). Quelonidos. {Chelo}i 4 x). 

Pp. I? Tbstudinidos. (Chersina). Dodos envueltos en una 
masacomun y ar^ondeada, y so dlstingueu al exterior por las iifias ; 
espaldar oonvexo y vientre en los machos con una depresion. 

Morrocollo. Testudo Idbulata^ imbriaita y carbonarUty son iiidi- 
genas de las sabaiias de Costa Firme y propagados en todas las An- 
tillas. 

Pl. 2? Emididos. (Eniida). Dedos nnidos por membrauas 
interdigitales y provistos de anas largas; espaldar poao covexo. 

Jicotea. Emtfa rngosa (decunHata)^ Sharv. Osciira con los es- 
cudos algo verdosos con estrias y pantos amarillosos; parte inferior 
auiarilla. 

Fl. 3? QuBiiONiDOS. (Chdon^B). Extremidades tordcicas ma- 
yoies (lue las abdominales, todas ,en forma de remos, con los dedos 
ocultos bajo la piol ; cabeza y extremiilades no retroetiles. Halliiaa 
el mar. 

A. Cueqio revostido de grandes {dacas odrueas; dedos con ufias. 

Tortuga. Chelonia viridiSy Schn. Verde oscura, paite inferior 

nmarillosa, carapacho algo comprimido y elevado el dorso. Sa con- 
cha i)Oco estimada. 

Carey. Ch, imbricatay L. 13 placas varladas de amarillo y osciiro 
y concha muy estimada. 

Caguaina. Ch. carettay L. 15 placas provistas de una quiila Itn- 
gitudinal en la priuiera eckul. Es }>equeua. 

B. Cubierta del cuerpo condcea; dedos sin unas. 

Tinglado. SphargU coriaemy L. Color oseiuo con 5 (piillas 
longitudiuales en el <lorso. Muy grande. Bn la pUya del Dorado, 
ae vi6 siilir uu tinglado del mar,- cavar un lioyo en un inatante y de- 
positar en ^1 en |>ocos mouwmtos setenta y ochg huevos. 


Ord. 29 ISactrios. (Sanria). CueriM) ahu*g:ulo, cubierto de es- 
ewuas 6 escudetes ; cuatro extremidades, a veces fuJtan dos 6 todas 
•4las; ^tubas maiidibulas y & veces tambien el pahodar provistos de 
«lientes ; la maudiiuila inferior m aitieula con o1 craneo mediante el 
hueso timpanico; costillas movibles, esterndii bien desanollado en 
easi iodas las espi^cies; dos 6 tres parpados, timpiuio visible; a veces 
vejlga urinaiia y pene dolile casi siempre. Este dnlen es iwliiuorfo 
en 8118 es|>ecies y pn^senta algunas analogias con los olidids. uuU quo 
ioH demas 6nh?ucs; los cocodrilos se aproximan A los mamiferos, los 
anfibenidos d los otidios, el Platgdactglus a los sa|K>s. Se aliinenbin 
tie iusectos y otros animales pequeuos; son temibles las grandes es- 
pecies, las pequehas inofensivas, careciendo todas de dientes ])onzo- 
fKwos d vejiga veneuosa. 7 famUiaH. 

1? Cuerpo cubierto de escudetes y escamas de gran consisteu- 
•clai. \Coooditio). Cocodrilos. {Crocodiling). 

Onerpo cubierto de esoamM 6 Terrogae. 
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(69) 

a. Lengua protiactil. 

15 Leugiia delgada y biftda, dedos desigiiales en las 4 eJtreaiiA^ 
des. (Lagartija). Lacertidos, {LacertM^ 

25 Gliitiiiosa gniesa eu la pimta, 5 dedos igoales, eo\i3^ preiiMiL 

Ca makonidos. ( Cham4deoniM ). 

b. Leiigua coyta. 15 Gniesa, veiTugosa, no protractU ; 4 extremi* 

dados siempre. Ignanidos* (IguanoiM). 

25 Escotada on la punta; extremidades 4 6 2 6 ningiinaH* 

Esciiicidos. ( Scimoidei), 

35 Escaiuas gvanuliforiues, cuerpo deprimido, 4 extrcruida* 
des, imas retractiles y dedos en laminillas. (Salamandra). 

Oecdnidos. ( GeakoHen). 

3? CueriK) prolongado y protejido por oscamas que fcmnaii dr- 
culo alrede<lor del tronco; 0 x 11*001 idades cortas 6 faltaii coiii(deCa- 
mente. (Culebrita ciega). Anfishenidoa. (AmphhbaeiHg)^ 

Fl. 45 CocoDRiLOH. (CroisodUina)/ 1^0 tieae re]>re.sentante> 
eii P. R. 

Fp. 55 Lacertidos. (Lticertini), 

Amelva Plei. Dum. Iguana. Una sola especie en P. R.. muy 
grande, oscura con puntos y cuadros negros y blancos. En los arc- 
nales y pedregales. 

Fl. 65 Iguanidos. ( Igitanoidei), 

Un solo g6uero con varias especies en P. K.» Lagario. (Anolii) 

A, velifer: Ciiv. Lagarto Camale6n. Verde con manchas os- 
curas y vientre aniarilloso; el J con ci*esta en el dorso; cambia &us 
colores, conio sus congeneres. 

A. Gnndlachi, Pet. L. de Gundlach. Lome oseiiro. Cieurii 
daro, cabeza mosqueada; cl mayor de nuestros lagaitt».s ordiuario. 

A Htratuliis, Cope. L. teu<lid(L Colpr del anterior, eu el loino 
varias manchas negTas traiisversales. 

A. cristatellus. Bib. L. de cresta. Color de los anteriures con 
f^ja Clara a lo largo del lomo, con puntos negros nl costado de asta 
faja. - 

A. pufchellns^ Bib. L. liermoso. Muy esbelto; parte superior 
gris, la inferior blanca y gargauta rojo amarilla. 

A. Krugil. Pet. L. de Krug. No conozco aun esta especie. 

Fl. 75 Camaleonidoh. (Chumaekonidei). 

No tiene representantes en P. R. 

Fl. 85 Esgingidos. (Smuyoulei). 

Bepresentado en P. R. por la unica especie. 

(Diploghmoi PM). 


Fl. 95 Gbo6nidi>k. (GeckonnJ. 
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( TO ) 

D^nica espode puerto-riqneiia. SaiUmanira. (Spharioitto^ 

dylus maerotipu). Onntli. 

Fii. ICf Anfisb^midos. ( Atnphi$baena). 

Bq[>ecie 6nica de P. B. CuMtritadega, (Amphubaem caeca). Coy 


Obd. III. Ofidioh. (Ophidia). 


Boca pequena, cabeza no excede eu giosor al cuello. 


m4a 


Boca 
■e abfe 
•11& de 1o8 
«i| 08 ; cabeza 
aids anchai 

J oe el cuello, 
iwritUmoB, 
[faryAtonut]. 


Sin aparato 
venenoso ; 
dientes fljos y 
c^iigualeseu'^ 
los hordes de 
la uiaudlbula 


Tiflopex. 

{ThypUtpoo). 


Burco intenuaxilar poco 
visible y com escamas. Boas. IBoml 
Burco iuteimaxQar muy 
visible y cou placas cor- 
neas. Coldbridos. [Co/uftret]. 

superior. 

Bordes de la mandihula superior provistos 
& caila lado de un dieute acanalado, mo- 
vible, sin mds dieutes, 6 Bjo y aoompana- 
do de otios dos, couumcando oou uua 
[.gldndnla venenosa. Fiperidos. [Fomchom]. 


Fl. 11? Tiflopes. (Typhlopco). 

La dnica especie que poseemos. CuMyra ciega. ( TyplUops lunM^ 

calia). L. 

Fl. 12? Boas. {Boa). 

Uu solo gdnero en P. R. CuMn6n. {ChUdbothrus). 

Oh. inornatus. Reiubardt. Color pardo con cnadros oscuros, 
fientre mds claro. 

Fl. 13? OoLiTBBiDOB. (Coluhres). 

Boca bendida bastadetrfis del oido. Culebraaabanera. {DronUcas), 
Boca bendida basta el oido. CuUbrita. ( Alophis). 

Dromicus parBifrons. Cope. Culebra sab. Color canelo oscnio 
eon cnadros negros, vientie bianco. 

Alophis portoricmsis. Reiubardt. Onlebrita. Color pardo claro; 


B. IlESNUUOs. {Nwta). 

Obd. IV. Batbaquios. { Batrachia ) 


Fr. Akuros. (Amira). 
8 cb-Fl. Basam. (Rana). 
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Solo gSnero y sola espede en P. B. ( CyitigmUkuM)^ 

Sub-Fl. Bombhiatobes. 

Solo g^nero y sola espede en P. B. Coqtti, ( Hylodet.) 


Sc7B-Fl« Bufos. (Bufaiie$). 

Solo gdneio y sola espede en P. B. Sapo coucho. ( Bufo ). 

CystignathuB typhanius. Dand. Sapo. Parte 'superior inanchacla 
de oscuro y rojizo, vientre bianco. 

Hylodes martintcenBia. Thud. Coqui. Sobre el espinazo pasa 
ttna Ifnea blanca que dene sus ramales, y el vienti^e bianco, sieiido la 
parte superior oscura. 

Bttfo guiiurosua^ { Peltaphryne). Lair. Sapo con i^lio. Amarillo 
mdo. 


Don Tom^s Blanco, farmac4utico en P. B. y aficionado a la bis- 
lofia natural, ha eucontrado all! una nueva espeeie de la faniilia de 
los Geokones que hemos observado mas tarde en AgiiadilUi y otros 
Ingarea. 


Notes on page 69 : 

Line 19: ^^Ameiva plei^^ is A, exstih 

Lines 24 et seq. ^^A, velifer^^ is A, cuvieri. 

gundlachi ... el mayor de nuestros lagartos ordinaries. ^ ^ It is evi- 
dent that he considered the male of A. cristatellus to be A, gundladhi. Below 
where he describes A, cristatellus it is obvious that he has the female only in 
mind. 

Next to last line. ^ * Diploglossus plei** is Mabuya nitida, 

[125] 



APENDICE 

La Prenez en Ciertos Peces y Reptiles 

Agregamos por via de apendice, como conclusion de la primera 
parte de la obra, dos curiosas observaciones sobre la prenez en ciertos 
peces y reptiles. 


[ 126 ] 

‘^Distante cstaba de crcer que en breve deberia hacer aqui la misma ob- 
servacidn con nuestra Boa 6 Cuiehrdn * * Childbothrus xnornatus.** Esta, el Majd 
dc Sta. Maria do la isla de Ouba, ** Epicrates angulifer/ * y algunos otros rep- 
tiles, se desvian do la regia ordinaria, y de oviparos se convierten en viviparos. 
A1 regresar de Cuba en Junio del proximo ano, recibi de regalo de mi amigo 
D. Tonuis Blanco, aficionado al cstudio de la historia natural, un culebron hem- 
bra quo habia tcnido guardado cerca de un mes, y yo lo di de companero k 
un Majii cubano que guardaba en su biiena jaula. Cufil seria mi sorpresa 
cuando d fines do Setiembro, es decir, d los cuatro meses de haber tenido la 
boa guardada y libre del contacto con el macho, la encuentro rodeada de una 
nunierosa prole eonsistente on 25 hijos reci6n nacidos y vivos, como d3 una 
cuarta de largo por un centimetre de ancho, con los colores de la madre, lle- 
vando aim trozos del corddn umbilical. En el suclo do la jaula habian varies 
pedazos mds 6 menos grandes de una masa eonsistente, aunque algo blanda y 
amarilla, parecidas d pedazos de jabdn amarillo, probablemente trozos de la 
placenta. ^ * 

Note to page 126. Dr. Stahl was not aware that certain reptiles 
are ovoviviparous. llis allusion to a placenta is a slip not to be 
held against him. 

*^Pero es el caso, que en los reptiles pareee que la regularidad consiste en 
la irregularidad, asi lo prueban las experiencias del Dr. Gundlach con los hue- 
VOS del Morrocoyo, y ultimamente la observacidn hecha por mi con otro cu- 
lebron que parid d mediados de Octubre y d los cuatro meses de su cautiverio. * ' 


II. Dr. Francisco del Valle Atiles 

The small brochure by Dr. Francisco del Valle Atiles is not a 
copy of Stahl. His systematic classification shows improvement over 
the earlier writer. He also understood that certain reptiles are ovo- 
viviparous. He omits ^^Tesiudo tahuhita, Caretta caretta and Di- 
ploglossm sagrae^^ which were included by Stahl and adds Alsophis 
portoricensis which Stahl had omitted and Hemidactylus brooki 
which Stahl had alluded to without naming. 
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Del Valle names only those animals having a direct bearing on 
human economy which explains his motive for omitting certain minor 
species. 

The value of republishing this extract from his pamphlet is: He 
is the first to mention the food habits of Puerto Rican reptiles which 
has been much studied of late. He is the first conservationist of the 
Island. He advocates letting innocent animals live for the pleasure 
we should receive from knowing them, if not for their inherent right 
to live. 

The following is the title of his pamphlet : 

^‘Los Animales Vertebrados Utiles^’ y ‘‘Los Daninos a la Agri- 
cultura del Pais,^’ por Francisco del Valle Atiles, Doctor en Medicina 
y Cirugia. 

Memoria, premiada en el Certamen del Ateneo Puertorriqueno, 
correspondiente al ano de 1885, por laudo del Jurado elegido por el 
Ateneo de Madrid en la Seccion de Ciencias Naturales. 

Puerto Rico: Imprenta del “Boletin MercantiP^ Fortaleza 24 
y 26. 1887. 

HI. REPTILES 

Es la tercera elase de los animales vertebrados, de generacidn comdnmente 
ovipara, suele ser ovovivipara alguna vez; su sangre, es fria, la respiraeidn 
pulmonar, y la circulacidn incompleta; su alimentacidn es casi exclusivamente 
animal, sus dientes parecen destinados m&s para retener la presa, que por lo 
comun se tragan viva, que para maoticar. 

Se comprenden en esta clase especies venenosas, como las viboras, el &8pid 
y la serpiente de cascabel, que por fortuna son desconocidas en Puerto-Bico. 

Tienen los reptiles una gran resistencia vital, de modo que pueden sufrir 
grandes mutilaciones y aun algunos poseen la facultad de regenerar las porcio- 
nes perdidas, en especial la cola. Dividense en cinco drdenes A saber: 

Los QUELONios que estAn representados por: 

La TORTUGA. Chelonia viridis . — Util por la came y huevos. 

El CAREY. Chelonia imbricata , — ^Util por su concha, huevos y came. 

El TiNoi-AiK). SphargU coriacea , — Como el anterior.* 

La hiootba. Bmye rugosa, — ^Util por su came. 

Los EMiDOSAUBOs que comprenden Oocodrilos y Caimanes que afortunada- 
mente no existen en Puerto-Rico. 

Los ENALiosAUBios que hoy no existen en el mundo. 

Los SAUBios de los quales se conocen hoy aqui: 

£1 Sphaeriodaodylus ma&rolepis. Salamandra. — Salamanquesa. 

* It if * pitj that Ur. del Valle Atileg did not give definite data on thU speoles which 
would have added another reptile to the Puerto Rico area. 1%ere ia no definite record of 
Uds'Hiheies having been taken otf this Idand to the present day. 
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Lagartijos. 

Todas son dtiles d la Agricultura y 
Horticultural porque destruyen los 
insectos. 


£1 anoUa veUfer, — Oamaledn. 

El anoliB Oundlaohi, 

El anolis Cristatellua, 

El anolia Stratvhis. 

El anolia pvZohellua, 

El anolia Krugii, 

El A.meiva Plei. — Iguana. — Indiferente como los quo siguen: 

Suprepea Spilonotua. — Ldcia. 

Amphiabaena caeca , — Gulebra eiega. 

Los OFiDios se conocen por: 

El Typhlopa lumbricalia , — Culebrita ciega. 

El Chilabothrua inomatua. — Culebrdn. 

El Dromictta parvifrona , — Gulebra sabanera. 

El Alaophia portoricensia, — Culebrita. 

Animales estos con los que la preocupaci6n se ha manifestado mds rebelde, 
debemoB dcclararlos inocentes; de ellos el culebrdn, que se come algunos huevos 
j viene d las habitaciones tras las aves domdsticas, destruye en cambio mu- 
cMaimas ratas. 


IV. BATRACIOS 


Animal 03 de conformacidn adecuada para vivir altemativamente en el agua 
6 en el aire, tienen algunos respiracidn branquial y pulmonar d la vez en la 
edad adulta, mientras que la generalidad respira por branquias en la primera 
edad y por pulniones en la segunda. La circulacldn es doble d incompleta. 

El aparato digestive es corto, circunstancia quo se explica por que ge- 
neralmente son Zoofagos. Se alimentan de pequenos moluscos y otros animales 
pequefios; su roproduccidn es ovipara. 

En Puerto-Hioo se lian estudiado hasta ahora: 

El Cystignathua typJionius, — Sapo. 

El Bufo gutturosua , — Sapo concho. 

El Hylodes martinicensia. — Coqui. 

Estos animales son dtiles d la agricultura pues destruyen gran ndmero de 
insectos, moluscos y caracoles nocivos d los sembrados. 

Debe respetarse ‘d estos inofensivos vertebrados que nos reportan utilidad 

soma. 




HEBPETOLOGIGAL NOTES WITH NEW SPECIES FROM THE 
AMERICAN AND BRITISH VIROIN ISLANDS, 1936 

Chapman Grant, U. S. Army, Retired. 

Army duty in Puerto Rico during 1930-32 afforded the oppor- 
tunity to collect intensively on nearly all the islands from Mona at 
the west to Anegada at the east. Only part of a day was available 
at St. Croix and several islets were missed which gave me a desire 
to return to complete the work. The collecting netted over 7,200 
specimens including 17 new species and the rediscovery, reestablish- 
ment or adding to the fauna of several more which brought the total 
to 77. This collection was reported in the Journal of the Depart- 
ment of Agriculture of Puerto Rico beginning in the July, 1931, issue. 

St. Croix lies to the south and is separated by a deep channel 
from the Puerto Rico-Virgin Island group which lie on a shallow 
bank. It seemed likely that the separation denoted a great lapse 
of time which would have made all of the species endemic, but Bar- 
bour listed several species as common to it and the adjacent bank 
.islands including Puerto Rico. This seemed so unnatural to me that 
there remained a longing to explore the island more thoroughly. 
Mr. T. G. Plant of the American-IIawaiian Steamship Company of- 
fered the realization of this hope by kindly furnishing transportation 
on the S.S. ‘‘Willboro’’ from Los Angeles, whence we sailed Febru- 
ary 18, 1936, arriving at Puerto Rico March 5. Captain George 
Grundy and his Officers made the trip a pleasure beyond its usual 
interest. 

On the journey it was noted that the marine snake, Hydras plor 
turns (L) did not appear as far north as it was seen in September 
1930. It seems possible that more data might show a migration. 

In Puerto Rico the welcome of the Lighthouse Tender, ‘‘ Acacia 
was again accepted which evoked the memory of pleasant trips with 
Captain Manyon in 1930-32. On March 14 we landed for an hour 
at Las Mulas, Vieques. Here we found that Bufo mart mis had been 
introduced since our visit in 1931. (Jour. Dept. Agri. Puerto Rico, 
16(1) 37-39). The same day we landed at Culebrita where it had not 
rained for fourteen months. A. cristatellus was plentiful. Seven 
A, exsul and 31 8. macrolepis were taken. A bottle was left 
which Mr. E. A. Murray'^of the “Acacia^’ mailed to me in Oe- 
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tober. It contained 3 ^1. exsul, 60 8. macrolepis, 1 T. platycephalus 
and 1 Mabuya sloanii. The last two are new records for this is- 
land. These 60 macrolepis added to those taken in 1931 total 91 
specimens which do not include any of the red-headed 8, dan- 
forilii which occui*s across the narrow channel on Culebra. It 
seems strange that the red-liead form should occur on Culebra and 
the comparatively distant Anegada and not on Culcbrita. In a pre- 
vious paper, (Jour. Dept. Agri., Puerto Rico. XV. pp. 205-207) it 
was not realized that danforthi and 8. macrolepis occur together 
on Culebra. They are easily distinguished by the speckled throat 
of macrolepis. Tlie speckling starts at the chin and continues to 
the neck where it stops abruptly. Danforthi has a clear chin and 
throat and the male has a red head. 

The next day, March 16, we landed at Buck Island, of St. Croix 
where two of the plentiful Ayiolis actdus were taken. During this 
visit and in 1932 the writer saw no other reptile on this good sized 
islet. We then sailed for (Jiristiansted, St. Croix, where the hos- 
pitality of the ‘‘Acacia’’ was left behind to commence the intriguing 
problem of; 

The IIerpetoix)gy of St. Croix 

This expedition unfortunately coincided with a very severe 
drought. Ponds wdiich no one remembered to have seen dry were 
expanses of cracked, baked earth. 1 w^as fortunate in meeting Mr. 
Harry Beatty, wdio is an ornithologist and is now^ w^orking with the 
Pu!blic-IIealth Service on filaria control. He was born on St. Croix 
some thirty years ago and is a field naturalist and an artist of ability. 
His life of close observation made protracted collecting on my part 
unnecessary as he personally conducted me all over the island and 
gave me full benefit of the experience of his observations on the 
island. 

Practically all of tlie island is in one life zone. Rolling, brush- 
covered hills of moderate height, a moderate amount of cactus, in- 
termittent streams with a few trees complete an uninteresting picture. 
It seemed unbelievable that such a large island could be as depau- 
perate of species as is shown by Barbour’s list, but results showed 
that even his scanty list included several species due probably to 

errors in data. The fauna is really poorer than his list shows, 
as the following indicates : 
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Bufo marinus (L) 

Introduced from Puerto Rico in October 1934 at the Agricul- 
tural Experiment Station. It had spread ly^ miles east and six 
miles west in 1936. Under date of October 24, 1936, Mr. Beatty 
writes: marinus has become well dispersed. 

EleutherodacAylus lentus C()])e 

This species was found under rocks at the few damp places and 
ponds persisting on the island. Specimens taken: 1 Anguilla; 7 
Criqui stream, West End; 1 Good Hope Estate; 1 Experimental 
farm. These averaged much smaller than the St. Thomas specimens, 
but larger specimens may be available in the rainy season. If not, 
this is truly a pigmy race. 

Eleuthcrodactylus portoriceiisis f Schmidt 

Mr. Beatty writes, October 24: ‘‘A Puerto Rican liberated a 
number of Coqui here^’. This species cannot yet be included in the 
fauna. 

Lcptodaclylus albilabris (Gunther) 

All specimens were very mucli smaller than those seen elsewhere. 
Otherwise they appear to be identical with those from St. Thomas, 
St. John and Tortola, which in turn are smaller, darker and less 
attractive than the occasional red or green marked specimens found 
in Puerto Rico. Specimens taken: 1 Criqui stream, West End; 6 
Experimental farm; 14 Good Hope Estate. Nests were found at 
West End under rocks above the water line. I have never seen nests 
(jonnecting with the water and it is not clear how the young get to 
their element. 

Rana pipiens Schreber 

Mr. Beatty writes Oct. 24: “Dr. Augustine of Harvard liberated 
12 adults at Criqui dam’\ This species cannot yet be included 
in the fauna. 

Hemidactyhis mabouia (Moreau de Jonnes) 

This species appeared very scarce in the dry season. Mr. Beatty 
had two preserved specimens. Specimens taken: 1 in the public 
library at Christiansted ; another was seen at the old fort. He 
writes that he has captured several at the fort and has since (Jan. 
’37) sent 7 more, showing that the scarcity was due to the drought 
as he caught them all at the old fort at night 
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Thecadactylus rayicaudm (Houthuyn) 

Strangely enough Barbour does not list this species from St. 
Croix, altho both Stejneger and Schmidt do. Mr. Beatty gave me 
an alcoholic specimen and a second was given by employees of a 
sugar central. Mr. Beatty took me to a well where he had caught 
the first specimen and there we captured a second fine specimen 
hiding between the stones near the top. A fourth was seen by fiash- 
light in a tamarind tree, but not secured. The natives are all fami- 
liar with these ‘‘wood slaves’’ and say: “They bawl like a fowl in 
the tamarind trees at night”. The three were compared with 54 
specimens in the American Museum. It was found that the St. Croix 
form has a row of large scales next above the upper labials, whereas 
all but 8 of those in the museum have the fine granules next to the 
upper labials. The 8 which most nearly approach the St. Croix 
specimens are all from Dominica. This may be another interesting 
“leapfrogging” of characters or the St. Croix stock may have come 
from Dominica. Another specimen taken in trees at night at Mount 
Victory Estate was received from Mr. Beatty, Jan., 1937. It agrees 
in squamation with the above. 

8p1i(ierod<ictylus macrolepis Gunther 

Distributed throughout the island in suitalble localities. Speci- 
mens taken: 17 Good Hope; 16 Criqui stream. West End; 1 Pro- 
testant key; 4 Tagus point, East End; 8 West End; 11 gift of 
Mr. Beatty from West End. In Jan., 1937, Mr. Beatty sent 11 more 
from East End, It was described by Gunther (1859, Ann. Mag. 
Nat. Hist., (3), Vol. IV, p. 215). Excerpts from the original de- 
scription follow: “Body surrounded by about forty longitudinal 
series of scales of rather large size. . . those of the back keeled, of 
the belly smooth. Trunk and tail uniform blackish brown, in younger 
individuals some scales with blackish tips; head grayish brown, 
marbled with black; jaws and throat striolated with blackish. . . . 
The scales of the throat are small, those of the breast and of the 
extremities keeled. . . . The tail is covered with smooth scales. , . . 
the belly is uniform dirty white, and the tail minutely dotted with 
blackish. Two specimens were in the collection.” 

Since Gunther’s time various collectors have taken similar lizards 
from islands as far away as Mona and lumped them with this species 
because of a general superficial similarity. They probably believed 
there was considerable individual variation. Consequently any 
little gecko with a similar pattern and scales of about the size borne 
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by macrolepis was considered to be of that species. My previous 
reports include this error. I first detected the lumping in the case 
of 8. grandisquamis (Jour. Dept. Agri. P. R., Jan., 1932, pp. 43-45.) 

In the light of more thorough collecting and the discovery of an 
easy way to determine the sexes ^ it has been found that several spe- 
cies have a marked sexual dichromatism and that there is not a very 
great individual variation in color or pattern. As a consequence, 
after determining the sexes it is frequently possible to allocate the 
specimen to a certain island purely from pattern. 

The size of dorsal scales varies somewhat among the species, but 
Bai^bour’s unit of measurement is to take the number of dorsals con- 
tained in the distance of snout tip to center of eye. It is believed 
that this measurement is too short with consequent possibility for in- 
accuracies. We recommend the count of a dorsal row from a point 
opposite the middle insertion of the front legs to a point opposite 
the middle of the insertion of the hind legs. This gives a range 
of between 18 to 28 scales for all but one species of this region. 

Gunther’s description of macrolepis is sufficiently exact to dif- 
ferentiate it from the other species on St. Croix. Some further 
characters of this species might be mentioned. The basic target 
pattern on the head of the male is so much broken up that the head 
appears to be marbled with irregular, fine broken designs of dark on 
gray. There is always a light stripe between the eyes. The scap- 
ular mask pattern is missing or very small; the rest of the back is 
an even gray-brown or contains occasional dark scales w^hich give a 
dotted appearance. The chin is evenly mottled, black and white. 
This pattern does not stop short at the neck, but extends onto the 
chest and also shows occasional dark spots all over the belly and 
underside of legs and tail. Fig 1 A and 1 D. 

The female is much like the females of adjoining islands which 
represent this species, but like her mate, her underside is spotted 
with l)rown. The throat does not have the even, black and white 
dotted pattern, but bears ill defined brown streaks which give it a 
dirty appearance. Fig. 1 B . and 1 C. Macrolepis varies from is- 
land to island and will doubtless be broken down into more species 
or subspecies as material accumulates. On Culebra, where it occurs 
with danforthi, tlie head pattern of the male is of mottled black and 
white with a black occipital spot clearly indicating the target pat- 
tern of the female. Ventrally, the sharply contrasting black and 
white throat pattern of the male stops abruptly at the neck, the re- 

^Orsnt, The Spheerodaetyle of Fveito Rleo, Onlebra and Ilona lalanda. Jonr. Dept. 
Agri., P. R. ZV. No. 8. Jnly, 1»81. p. IW, PL ZX. 
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mainder of the underside being usually clear or very lightly speckled 
or clouded. Fig 2 A and B. The female is similar to the female 
on St. Croix except that the occipital black spot is more definite and 
the central part of the throat and the whole underside is much clearer 
white. Fig. 3 A and B. S. danforthi Grant, Fig. 2 C and D, is 
found on Culebra and strange to say, also on Anegada. Fig. 4. An 
impossible distribution perhaps but I am unable to separate the forms. 

This species is best known in life by the red heads of the males. 
Preserved specimens can be distinguished by: males lack any head 
pattern except a faint occipital dark spot. The throat does not 
have the black and white spots. I cannot distinguish the females 
from the female macrolepis. Originally I described danforthi as 
having a dichromatic male. I would now modify this assumption 
by saying that the redheads were the adults and the spotted heads 
were immatures, except for the fact that I have not seen an inter- 
mediate on Culebra and, still more convincing, the speckled throated 
macrolepis do^ not occur on Anegada and the redhead form does 
not occur with macrolepsis on any other of the Virgin Islands. There 
is a puzzling form on Vieques which may be distinct or it may be a 
hybridization between danforthi and macrolepis^ but no interme- 
diates have been found on other islands. 

While collecting on Culebra in 1932 one female Sphaerodactyl 
was taken which made me doubt that the male danforthi was dichro- 
matic. I therefore went on record that the redhead form was the 
type of danforthi. A constant character -of the danforthi — macro- 
lepis group is that the chin and throat of the females are never 
conspicuously marked with black and white, but are faintly streaked 
with dull brown. This one female however, had conspicuous black 
and white throat markings and I thought it possible that she might 
be the only female danforthi taken. This specimen is larger than 
any other specimen taken on Culebra and the scales are larger and 
coarser, being 18 in length and 35 around the body. More of this 
material may prove interesting. Fig. 3 C and D. To return to 
St. Croix: 

Sphaerodactylus beattyi sp. nov. 

Type : Adult female, 80567, U.M.M.Z. Collector, Chapman Grant, 
May 17, 1936. 

Habitat: Eastern end of St. Croix. 

Diagnosis: An extremely slender Sphaerodactyl with finer scales 
than any heretofore known from this area, and a distinct change of 
pattei‘n during growth. 
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Description of type: Adult female: about 46 dorsal scales in 
line between a point opposite insertion of front and hind legs and 
about 56 rows around the body. This is about double the number 
on other species in this area. Color above, dark gray without trace 
of scapular pattern; occasional dark scales on back and tail. An 
indistinct dark spot at occiput ; a dark line centrally from snout to 
occiput. Note that this is the only species in the area with a dark 
stripe between the eyes. On other species the line divides before 
reaching the orbits, leaving a light line between the eyes. Under- 
side clear light; indication of light '‘Y’’ on the sacrum. Fig. 5 
A and B. 

Variation: The male is marked identically like the female and 
can be told only by the escutcheon. Immature, but full grown spe- 
cimens of both sexes have an elaborate pattern. A dark median 
line from snout to just beyond the occiput. Another dark line 
from snout over eye to above ear. Another dark stripe along side 
of face. Throat clear or mottled or sometimes clouded with minute 
specks which may extend along the belly. Remainder of back mar- 
bled more or less consi)iciiously with dark brown and gray according 
to age. A distinct and specific mark is a light the branches 

of which start on the sacrum and the stem runs onto the tail. This 
‘‘Y’’ does not show well on the type which has a regenerated tail, 
but appears clearly on all the otlier specimens. Pig. 5 C and D. 
This and the central liead stripe are apparently the only marks which 
do not disappear with age. I^nderside as in adults. My original 
collection from St. Ch'oix contained the one adult and four imma- 
tures. Pig. 5 D. 

Through the kindness of Mr. Shreve of the ]\Iuseum of Compara- 
tive Zoolog}' at Harvard the type was c()m})ared with a cotype of 
8. vincenti and found to have a less granular mid-dorsal area and 
different scutellation round the rostral and supranasal region and 
also to differ in coloration. 

Twenty-six specimens examined. 

Named in honor of Harry L. Beatty. 

Iguana i. iguana (L) 

Neither Barbour, Stejneger nor Schmidt reported this species, but 
Dunn reports it in Copeia 1934 No. 1. p. 1. They are known by the 
rural inhabitants who say they used to be plentiful in places. Mr. 
Beatty and Mr. Robert Nichols of the Agricultural Experiment Sta- 
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tion of St. Thomas killed and mounted one specimen from Tagus 
Point, East End which the writer saw and positively identified. Now 
they occur only at Tagus point in trees surrounding brackish lagoons 
in which they take refuge. I saw many of their characteristic foot 
and tail tracks on the beach sand, but did not see a specimen. 

Anoli^s acutus Hallowell 

This is the most abundant life on the island. Mr. Beatty reports 
taking eleven from the stomacli of one mongoose. The species oc- 
curs everywhere on St. Croix, Buck Island and Protestant key. 
Specimens taken, 2 Buck Island, 1 Good Hope, 4 Experiment Sta- 
tion. A large series was taken in 1932. In January 1937 Mr. Beatty 
sent me 3 specimens from Green Cay near the harbor of Qhristiansted. 
This species closely resembles A. cristatellus in the field. Schmidt 
1928 p. 26 considers it directly related to A. poncensis and Barbour, 
1930 considers it close to A. krugL The throat fan is very distinc- 
tive but unfortunately shrivels and loses color in alcohol. 

The following Anoles do not occur on St. Croix: A7iolis crista- 
tellus (D. & B.), listed by Schmidt p. 151. Anolis newtoni Gunther, 
type locality ^‘St. Croix of which Barbour states: ‘‘I have never 
seen this species and know nothing about it.^^ Anolis pulchellus D. 
& B. is listed by Barbour and Schmidt. Mr. Beatty has never seen 
it on St. Croix. Familiarity with the habits of this form and A. 
poncensis on Puerto Rico and a careful search leads me to believe 
that specimens labelled ‘^St. Croix’’ are in error. 

The Rediscovery of Ameiva polops Cope 

Ameiva exsul Schmidt, 1928. N. Y. Acad. Sci. Vol. X. Pt. 1. Bar- 
bour, 1930 and 1935 Zoologica, Vols. IX p. 102 and XIX. p. 126. 
‘‘I have always doubted the St. Croix record.” 

Ameiva riisei Reinhardt and Lutken, 1862. Vidcnsk. Meddel. pp. 
232-233. **A, riisei is sent in from St. Thomas, St. Jan and 
Water Island, Vieques and Porto Rico.” 

Ameiva orstedi Bocourt, 1870. Recherches Zoo. Cent. Am. & Mex. 
PI. XX. figs. 4 and 4 a, '^St. Thomas” are clearly A. polops, the 
locality being in error. 

. Ameiva plei Cope, 1862, Proc. Phila. Acad. p. 65. 

Ameiva polops Cope, 1862, Proc. Acad. Phila. p. 66. Reinhardt 
and Lutken, 1862 Vidensk. Meddel. pp. 232-233. Cat. of Lizards, 
Br. Mus. 1885, Vol. II p. 35. Stejneger, 1904, U.S.N.M. No. 129 
p. 564. Barbour and Noble, 1915, Bui. M. C. Z., LIX. No. 6. 
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Schmidt, 1928 N. Y. Acad. Sei. Vol. X. p. 153 ‘‘Known only from 

the type from St. Croix. Barbour, 1930 and 1935 Zoologica 

Vols. IX. p. 102 and XIX p. 125. “Extinct, but very few speci- 
mens have been preserved.’’ 

Intensive field work with A, exsul, A. wetmoreA and their allies 
gives one an understanding of the confusion quoted above. A. exsul 
varies so much with age and locality that it was natural for the 
pioneers to make .separate species of the different pattern stages 
whether due to age or locality. Mr. Beatty thought that the “ground 
lizard” which used to occur all over the island was A exsul since 
A. polops was supposed to be extinct. He reported it as still ex- 
tant at East End, in some empty city lots facing Christianstcd har- 
bor and on Protestant key. This key comprises about three acres 
suitable for A. polops and there is much building going on with a 
view to making a park out of the key The completion of this proj- 
ect or the introduction of a eat or mongoose would probably exter- 
minate this interesting lizard on this key. We were unable to find 
any specimens except on Protestant Key where \vc took eight of 
what we estimate to be about 35 specimens. They are very wild. 
Mr. Beatty made an accurate color sketch of a freshly killed speci- 
men which unfortunately cannot be reproduced for this article. 
There may be other specimens in museums labelled A. exsul etc. 
In a late letter dated January 15, 1037 Mr. Beatty says: “On my 
first visit to Green Cay in 1936 I did not see a single Ameiva dur- 
ing an entire morning’s search. On my second visit, recently, I ob- 
served many scurrying about the beach, a large number of these being 
young. I dissected a few and found that they were feeding on the 
species of semiaquatic amphipods, very abundant among beached 
seaweed. Ameiva seems to have disappeared entirely from the main- 
land where formerly they were abundant in certain localities.” 

Color notes from a freshly killed specimen are given: Head, olive, a wide 
light olive stripe from nape to sacrum; laterally a faint light yellow line which 
disappears at midbody; laterally to these, a black or dark brown stripe one- 
third width of central stripe; laterally to these, a narrow yellow stripe from 
top of ear to thigh; a dark reddish brown stripe along side of body below last 
mentioned stripe from behind ear (width of ear) including top of thigh and 
oxtending onto tail whore it disappears one third way down; below this is a 
narrow gpray stripe from under ear to shoulder, beyond which this stripe becomes 
bright blue with speckled edges to groin. It misses the front of the thigh, but 
iippears from knee to foot and behind thigh to little toe and down tail for one- 
‘third its length where it disappears. Below this stripe is a black band with 
uneven edges from axilla to groin and extending half the length of the tail 
where it disappears. Underside; chin and chest deep salmon, two and a half 
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rows of ventral plates from center line a dirty light blue; two and a half 
rows lateral to these are bright peacock blue. Tail; sides and bottom distinctly 
ringed along central three quarters of its length. Rings obscure along top of 
tail. Side of head, snout and labials, salmon; a white ring around ear. 

The largest male measured; Total length 235 mm.; snout to vent, 64 j 
snout to center of ear, 19; width of head at ears, 10; foreleg from axilla^ 
25; hindleg from groin, 50; tail, 171. 

Amphishaena fenestrata Cope 

Listed by Barbour and Schmidt. This species has never been 
seen by Mr. Beatty who writes on October 24, 1936 and again on 
January 15, 1937 that the drought is over and that he and Dr. 
Seamen have watched the plowing by the Virgin Island Sugar Cane 
Co. of various overgrown fields without results. I turned nvmy logs 
and rocks and watched plowing during my stay also without results, 
but the drought might have accounted for that. It is recommended 
that this species be dropped from the fauna of St. Croix. If an 
Amphisbaenan is ever discovered it will doubtless prove to be en- 
demic. I believe its absence may be parallel to its absence on 
Jamaica. 


Mabuya sp. 

Barbour lists M, sloanii Daudin in 1930. In 1935 he gives M. 
mabouid as occurring ^‘through the AVest Indies Schmidt lists 
M. sloanii from St. Croix. Mr. Beatty lias never seen a skink on 
St. Croix. If one did exist there it is jirobalily now extinct. The 
evidence seems insufficient to retain this species in the fauna. 

Typhlops richardii D. & B. 

Barl)Our 1919 lists T, lumbricalis as occurring; in 1930 he men- 
tions the genus as occurring, but in 1935 omits it. Schmidt lists T. 
richardii. Stejneger omits the genus. 

Specimens secured: 1 Little Le Orange and 1 Anguilla, gift of 
Mr. Beatty; 2 West End, gift of Mr. Nichols of St. Croix; 1, Mr. 
Beatty, no data. 

Mr. Beatty writes on October 24, 1936: ‘'Typhlops is not un- 
common at present, but certainly is very restricted in range, being 
confined to certain slopes in sections of the northwestern hilly por- 
J;ions of the island.’’ Mrs. Gaige writes that these specimens can- 
not be separated from T, richardii. 
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Alsophis sanctae-crucis Cope 

Mr. Beatty; has not seen a specimen since he was a child, but 
liis father and all the older generation remember them as having 
been plentiful. They have probably been exterminated by the mon- 
goose here and on Buck island. It may still occur on Protestant 
key, but we searched for it at the optimum time, 8-10 A. M. on 
two occasions without result. 

To recapitulate: We have only eight species which we may feel 
reasonably sure were pre-columbian : 

Eleutherodactylus lentus Cope 

Leptodactylus albilabris (Gunther) 

Sphaerodactylus macrolepis Gunther 

Sphaerodactylus beattyi sp. nov. 

Anolis acutus Hallowell 

Ameiva polops Cope 

Typhlops richardii D. & B. 

Alsophis sanctae-crucis Cope 

Of these 5 are endemic with the possible addition of the two 
frogs which may be a distinct pigmy race. 

Iguana i, iguana may have been introduced by the Caribs for 
food. 

II emidactylus mabouia and Thecadactylus rapkandus may have 
been introduced by sailing ships in early daya. 

Bufo marinus is of recent introduction, but is well established. 
Other species have been so recently introduced that their establish- 
ment is questionable. 

No St. Croix species is identical to the Puerto Kican fauna. E. 
Albilabris is much closer to the small, dark Virgin Island strain 
than to the larger, more vividly colored Pueilo Rican form. St. 
Croix was apparently connected to the other Virgin Islands long 
after they were separated from Puerto Rico. 

The next stop was St, Thomas whence two trips were made to 
Tortola and a few hours spent on St. John. While at St. Thomas 
my stay was made delightful by the kindness of Captain and Mrs. 
T. C. Rose of the Public Health Service. Captain Rose made the 
sturdy ‘^Q-20’’ available for several trips to outlying islands and 
Mr. Robert Nichols of the Agricultural Experimental Station took 
me on several trips over the island in his car and accompanied me 
in several boat trips in the extraordinary little built-up dug-out of 
the Cha-cha'^ fisherman, Joe Olivo. Joe^s enthusiasm in collecting 
was a constant source of pleasure as he would spy the *‘next qual- 
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ity’^ meaning another species, on the various islets we visited. His 
pronunciation of the constant protest against the dry weather was 
inimitable, ‘^Oh, very druoy.^’ 

First we will list the collecting done on and about St. Thomas. 

ST. THOMAS 

Eleutherodactylm lentus Cope 

Thirteen from a cistern at Villa Olga near sea level. They are 
much more yellow and larger than the specimens from St. Croix. 
Color note from live specimens: Sides and back of thighs dark 
brown and white marbled, remainder dark brown and tan in large 
specimens and dark brown and olive green in smaller specimens. 
Belly white, chin light yellow; under rear of thighs red. Three 
from a cistern at top of west end of island, elevation about 1,000 
feet. 


E, antUlensis R. & L. 

A number taken from banana sheaths at top west of island. 

E. cochraiiae Grant 

About 52 of this and the last preceding taken together. 

Leptoddctykcs albilabris Gunther 

Three from the Ag. Exp. Station and a number from the top 
west of the island. This was the only damp spot we could find in 
the higher parts of the island. 

Hemidoctylus mabouia M de J. 

Three from the quarantine station. This species is common on 
the island. 


Thecadactylus rapicaudus (Houttuyn) 

Mentioned by Schmidt, but I find no trace or other record. It 
should be dropped from the fauna until rediscovered. 

* Sphaerodactylus macroUpis Gunther 

Twenty-two specimens taken at quarantine station, Villa Olga, 
Ag. Exp. Station and top west of island. Common in suitable places. 
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Iguana L iguana L 

Seen mostly in city gardens in the shrubbery and near ^‘Blue- 
beard’s Castle”. Horribly stuffed specimens are hawked by the 
natives. 


Anolis cristatellus D. & B. 
Ubiquitous. Exceeds all other species combined. 

A, stratulus Cope 

Collected here before, but none seen in this drought. 
A, pulchellus D. & B. 

Same as the last. 


Ameiva exsul Cope 

Very numerous around Villa Olga where they live in the crab 
holes coming out in mid morning and mid afternoon. Two taken. 
They occur throughout the town, at the quarantine station and more 
sparingly throughout the brusli. 

Amphishacna fcncstrata Cope 

Neither Mr. Nichols nor I have scon this species from St. Thomas. 

Mdhuya sloanii Daudin 

Probably extinct on St. Thomas proper, or very rare. 

Typhlops richardii D. & B. 

Mr. Robert Nichols presented eight which had been collected at 
the Agricultural Experiment Station during the last year. I found 
one specimen under a rock at the top of the west end of the island. 
It was very small and was aestivating in a hole similar to those used 
by aestivating Lumbricus and may well have been one whence the 
rightful owners had been eaten. Of this specimen Mrs. Gaige says: 
“It has only 20 rows and the dorsal count is somewhat low for 
richardii and it is short bodied for that species. 


Dromicus exiguus Cope 

Three from the Experiment Station presented by Mr. Nichols. 
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Alsophis antillensis Sehlegel 

Probably long extinct. Neither Mr. Nichols nor I have heard 
any recent reports of them. 

Testudo tahulata Walbaiim 

A few specimens are kept in gardens or cemeteries as pets. 

There follow records from the islets adjacent to St. Thomas: 
Buck Island (or Capella Islands as it appears on some charts. 
Capellaisthe diminutive for she-goat.) 

Alsophis and Mabuya are the first reptiles to disappear from 
any island, whereas Ameiva is one of the most persistent. It oc- 
curs on every key or islet where there is any suitable ground or 
cover. Nevertheless Ameiva does not exist on these large," suitable 
islands and the two most likely to disappear are to be found; the 
skink in profusion and the snake occasionally. I have visited the 
islands repeatedly and have taken men and boys along for a thorough 
search in the optimum part of the day without finding trace of 
Ameiva. 

A new record for this island was S. macro! epis of which four 
specimens were taken and A. cristatcllus was very numerous. Three 
M. alvanii were taken. 

The Alsophis on this island varies more from antillensis than 
does variegatus from portoricensis. Three specimens were taken on 
the northern of the two islands, being the island which bears the 
lighthouse. 

Alsophis nicholsi sp. nov. 

Holotype: No. 80648, Museum of Zoology, University of Michi- 
gan; March 15, 1936. Collector, Chapman Grant. 

Habitat: Known only from the northern of the twin islands 
known as Buck Island or Capella Islands, off the port of St. Thomas, 
Virgin Islands. 

Diagnosis: A pale form with the squamation of antillensis but the pattern 
of portoricensis, namely differing from typical antillensis in that the lateral 
stripe on scale rows four and five is visible only on the neck, where it is very 
faintly indicated, the broad dark dorsal band is likewise faint and is evidenced 
only by a gradual darkening of the more dorsal scales and the pattern on the 
eighth row is missing. The chin, throat and fore part of the body are im- 
maculate and lack any traces of the characteristic mottling or spotting. 

Description of Type: Head scutellation normal and the same as that of 
typic^ antillensis, as are other structural features. Ventrals 185, tail broken, 
tn nib the dorsal ground color is pale olive green, which fades to pale brown 
in alcohoL This color is light laterally, but becomes more intense dorsally. 
Each scale with a diffused darker margin. On the neck there is evidence of 
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the characteristic dark lateral band on scale rows four and five, but the char- 
acteristic marks which occur on the eighth row of antillensis are missing. The 
upper surface of the head is colored like the dorsum, each scale partially bor- 
dered with dark brown; the side of the head is not differentiated in color. A 
very narrow dark line demarks the sutures between the supralabials and the 
scales lying above them. The chin is almost immaculate white, with only a 
very few light brown mottlings. The anterior part of the belly is immaculate 
white; the posterior part and ventral side of the tail is white, slightly dotted 
with brown. 

Variation: The two paratypes, No. 80640, March 5, 1936 and 
80641, April 20, 1936 are essentially the same as the holotype. The 
ventrals are 181 and 182; the tails of l)oth are broken; one speci- 
men lias a ])roken, i)osterior brown border on the posterior ventral 
and sii])caudal shields. The snakes taken on surroundiii^ islands 
arc ty])ical antillensis. 

])r. Stuart kindly furnished most of the above description since 
the specimens are at Ann Arbor and this is written in California. 

Named in lionor of J\lr. Robert A. Nichols of the A<»:ricultural 
Experiment Station, St. Thomas, Virgin Islands. 

llassel island forms tlie west side of St. Thomas harlior and is 
the tyj)e locality of E. cochranac. A very much spotted A. ej'sul 
was taken ; a dead Iguana i. i. was seen in a disused rain catch- 
ment basin; A. crisiatellus was abundant; no E. cochranac were 
seen prol)ably on account of the drought, neither were any salentia 
seen on any of the other islets. 

Water island is large and lies west of llassel, near the ‘‘main- 
lamr* of St. Thomas and has no mongoose. One Iguana i. i. was 
shot as it jumped off a ro(*k and started to swim into a shallow 
lagoon! The legs are not used in swimming, ))ut locomotion is ac- 
complished by a sinuous movement of body and tail. They are 
adept divers, being a))le to stay under water a considerable time. 
This specimen contained 22 eggs. Several others were seen in this 
same lagoon which was the only one left which contained water. 
Normally there are several filled with brackish water. Two Ahophis 
antillensis were taken. They are more plentiful here tlian on any 
island visited. A. cristatcllus, A. stratulns, A. pnlchellus and A. 
exsul were numerous. A colored charcoal burner had just captured 
a small Testudo tahulata which is found feral on this island. 

Little Saba Island lies further west, about half way to the west- 
ern tip of St. Thomas. Two new records were made for the island; 
an Alsophis antillensis and a Mahxiya sloanii were taken and another 
skink was seen. A. cristatellus, A. stratulus, A. exsxil and S. macro- 
lepis were seen. This is a steep little islet, covered with thick grass, 
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a few cactus and a patch of small trees and a nice little lagoon. 
Adjacent are two keys known as Turtle-dove and Flat Keys, but 
they were not visited. 

Savana Island lies near the west end of St. Thomas. It is a 
very steep, rocky islet covered witli thatch palms; has a few goata 
that have eaten off all the grass, but there are no mongoose. We 
took a S, macrolepiSf 2 very large A. exsul and 2 Alsophis antillen- 
sis* A, cristatellus was common, A* stratulus uncommon. 

Salt Key lies off the west end of St. Thomas. A good sized islet,, 
having diversified terrain, a lagoon, dry at this time and with all 
the appearances of good collecting, but A. cristatclhis and A. exsvl 
were the only species seen. West Key, lying between this and the 
west tip of St. Thomas was not visited. 

Dutchman’s Cap is a steep rock bearing a few cactus and stunted 
trees and its ubiquitous goats. A. cristatellus and A. exsul were 
the only species seen. 

Cockroach Island is a steep rock furnishing seabirds with a 
rookery. A little dirt and coarse grass and goats complete the pic- 
ture. Tlie collecting results were better however, as the islet pro- 
duced 3 S. macrolepis which did not look at all typical, 3 A. cris- 
tatellus and a dead Alsophis antilleusis which must have been killed 
by the sea birds or the goats. There were no Ameivas. 

Off the north shore of St. Thomas lie Inner. and Outer Brass Is- 
lands. They are very rough, covered with small trees and goats and 
sea birds nest on the outer one. They produced only A. cristatellus 
and A. exsul. Pelican Key, Hans Lolick and Little Hans Lolick Is- 
lands, Grass Key and Thatch Key off the northeast of St. Thomas 
were not visited. The islands off the east end were reported on in 
1932. They produced only 8. macrolepis, A, cristatellus, A. pul- 
chellus, A. stratulus, A. exsul and Alsophis antillensis. Frenchman's 
Cap, south of St. Thomas was not visited. 

A few hours were spent at Cruz Bay, St. John where A. exsiUr 
A, stratulus and A. cristatellus were taken and Hemidactylus ma- 
bouia was seen. At Cinnamon Bay 11 8. macrolepis and 2 Eleu- 
therodactylus portoricensis were taken. The frog was not found at 
Cruz Bay in 1932, but was reported as heard from the general locality 
of Cinnamon Bay. (Jour. Dept. Agri., P. R., XVI. p. 340.) 

Three visits of several days each were made to Tortola in the hope 
of securing more specimens of Epicrates granti, but this island wa» 
also in the grip of the drought. 

^The following specimens were taken on Tortola: 2 L. albUabris^ 
one having the burrowing snout developed; 50 E. antillensis, mostly 
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of a uniform gray; 94 E. portoricensis, all having considerable red 
on the legs and even on the snout which was never noted on Puerto 
Kico. They differed also in being uniform in size and without pat- 
tern; 3 Ilemidactylus mabouia from the cast end of the island. 
These were found in a hut where a small necked bottle was found 
to have received 14 nearly spherical eggs and some hatched shells sim- 
ilar to Sphaerodaclyl eggs, but much larger. They measured 8.5 X 10, 
9 X 10 and 10 X 10 mm. Some hatched on the way to New York 
and they and the remaining eggs were given to Dr. Noble's Experi- 
mental Biological Department. The fact that these eggs do not 
adhere to the surface where the female deposits tliem lessens the pos- 
sibility of fortuitous distribution in logs and other freight. 125 S. 
macrolepin were taken while A. cristatelhis, A. pulchdlus and A. 
stratulus wore plentiful and a few were taken. A. cxsid is fairly 
abundant. One Amphishacna fenestrata and 6 Dromicus txiyuus 
were also taken. 

Tnn I.SL.\ND.s and Keys Adjacent to Tortola 

1 

Peter Island produced 4 //. mabouia, one of which contained eggs 
and several were infested with tiny red mites; »S'. macroUpis, A. 
pulchellus, A. cristatellus and A. cxsul were taken as was one speci- 
men of Alnophia antillcnsis. Dead Man's t'he.st is a tiny island con- 
taining cactus, ti'ces, gra.ss, an old ruin and goats, but should produce 
a good as.sorlment. However A. cristatellus ami A. cxsiil were the 
only species found. Beef Island is large and separated from Tortola 
by a narrow channel. It doubtless hides a respectable list, but 
produced only A. cristateUus, A. stratulus and A. cxsul. t.'ooper 
Island showed only the two standbys. Salt Island gave 2 H. ma- 
bouia besides the two ubiquitous species. In 1932 I took Alsophis 
antillcnsis and Mabuya sp. on Salt Island. 

Virgin Oorda is large enough to be treated separately if one 
might collect there in moist weather. Two trii)s to the island showed 
very good results considering the drought. One Ilufo turpis Bar- 
bour was taken. This is a very different foim from the equally 
rare B. lemur from Puerto Eico. Besides this the following were 
taken: 38 8 . mucrolcpis, 8 A. cristatellus, very common, 8 A. pul- 
chellus, 14 A. cxsul, 8 Mabuya sloanii and 6 Alsophis antillcnsis. 

The Herpetology of Anegada 

Anegada is unique In structure among the islands of the Puerto 
Eico — ^Virgni Island group. Long before coming in sight of land, 
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the gradually sloping white bottom is Visible. Small sailboats have 
to anchor half a mile off shore, row boats stop 200 yards from shore 
whence the visitor wades. The island is perfectly flat, shaped some- 
what like Cuba, covered with sand or a little sdil over part of the 
pavement — like limestone. Small • thorny growth sends its roots 
laterally in search of holes down which they disappear like fleeing 
serpents. The holes are of various sizes and some as smooth and 
round as if bored by an augur. The island was parched at the 
time of my visit. 

Leptodactylus albilabris Gunther 

This species is listed, but it was not found in 1932 or on this 
trip. The natives speak of a ^‘crapeaud^’ showing that it or some 
other frog or toad appears during damp weather. 

Sphaerodactylus danfm^thi Grant 

Abundant under dead leaves. Some males had lemon-yellow 
heads, others the typical orange-red heads. Thirty-nine specimens 
were taken. 

A. cristatellus and A. pulchellus 

The former abundant. The latter less so. 

Cyclura pinguis Barbour 

Two more specimens were taken one a- very large male. The 
stomach contained whole sea-grape leaves, whole Opuntia fruit and 
whole wild “nutmegs”. Some of the natives keep dogs to kill 
iguanas with which to feed the dogs. These free ranging dogs are 
the only menace of extinction which is imminent. Illustrations and 
color notes on this species appear in the Jour. Dept. Agri., P. R. 
XVI p. 342, 1932. 

Ameiva exsul Cope 

Fairly abundant. Called ground lizard. 

Mabuya sloanii Daudin 

Forty specimens were taken which appeared to have a constant 
. difference in size and color from those on other islands. Mrs. Gaige 
writes: “The two differences you note — color and size, do seem con- 
stant in your series, but I cannot find any other differences.” These 
j^pecimens average 10 mm. shorter and lack the dorsal tri-marked 
;flfeales so typical of the species on other islands. 
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I questioned the turtlers on this and other islands closely, both 
on this trip and in 1930-32, with entirely negative reports on Cd- 
retta kempii, C, ca/retta is well known as are also the green and 
hawksbill turtles of course. 

Dromicus anegadae (Barbour) 

Two small specimens were taken. One appeared to have swal- 
lowed some very large object, but it was found to contain three very 
large eggs in an oviduct. Mrs. Gaige kindly examined these two 
specimens and wrote under date of March 3, 1737 : ‘ ‘ I find the two 
specimens appear to be identical in scutellation and color, except 
that one specimen has two large scale pits and the other has only 
one small, obscure one. This is the only difference between Alsophis 
and Dromicus as at present recognized. Thus it appears that 
Anegada may be a point of intergradation between these two genera 
as at present recognized. 

On my return trip, while visiting near Rio Piedras, Puerto Rico 
I saw a large Rana cutesbeiana crushed in the road. In 1932 I had 
heard of its pi^ior introduction, but could not learn any dates. The 
importation was probably unofficial. 

While in New York City, Mr. Carl P. Kauffeld of the American 
Museum, kindly allowed me to compare their fine series of Hemi- 
dactylus mubouia and H, broohi from Africa, whence the West In- 
dian specimens are supposed to have come in slave ships, with my 
spec^imens and others from the New World. Their series of 71 speci- 
mens of U. mahon'ia from Nyassaland and 77 from the Belgian Congo 
was compared to New World specimens with the result that the 
Congo and New World forms are found to be alike, but the Nyas- 
saland specimens are distinct as the accompanying table shows. 


HEMIDACTYLUS MABOUIA (M de J) 



New World and Congo 

Nyassaland 

Length of adults, snout to vent 

64 mm 

80 mm 

Femoral pores of males 

16-17 

25 

Femoral pores interrupted at midline 

No 

By one scale 

Dorsal tubercles 

Strongly keeled, longer 
than wide 

Not keeled, wider than 
long or circular 

longitudinal rows of spines at base of tail... 

6 strong rows of heavy 
spines 

4 (rarely 6) weak rows 
of short spines 


Hemidactylw broohi Gray 


This species is found only on Puerto Rico proper of the Puerto 
Rico— Virgin Island area. It was probably not introduced from the 
Congo by slavers as the following table shows. 
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Puerto Rico 

Congo 

Femoral pores interrupted at midline by 

One scale 

3 to ^ scales 

Infralabials 

9 

7 

Mental wider than rostral 

No 

Yes 

Spines at sacral region and at base of tail. . . 

Shorter 

Longer, heavier, thick 
set 


The above table is derived from the 32 males of a large series 
from the Congo. It appears from the material at hand that H. 
iM’ooki was not introduced from the Congo. 

Expl.\nation of Plates , 

Figure 1. Sphacrodaftylus macrolepis from St. Croix. A. un- 
derside of male, note speckled throat not stopping abruptly at neck. 
Note speckled abdomen. B. Underside of female. Note marbled 
chin and spotted underside. C. Female. Note large scapular “mask” 
and target pattern on head. D. Male. Note diffused pattern on 
head, small scapular mask and nearly clear dorsum. 

Figure 2. A. and B. male 8. niacrolepis from Culebra. Note 
black occipital spot on head and speckled throat with abrupt demarca- 
tion at neck and clear venter. C. and D. male 8 . danforthi from 
Culebra. Note unmarked head, no scapular pattern and clear chin 
and venter. 

Figure 3. A. and B. female 8. marrolepis from Culebra. Note 
target pattern on head, large scapular mask, faintly mottled chin and 
clear venter. C. and D. female 8. macroUpis 1 from Culebra. Note 
very coarse scales, striped head, and very vividly marked throat and 
chin. 

Fig. 4. 8. danforthi from Anegada. A. and B. Males. Note 
clear throat and venter, clear head, small scapular pattern and dotted 
dorsum and tail. C. and D. Females. Note similarity to females 
Of 8. macrolepis from Culebra. 

Ii ig. 5. 8. heattyi. A. Type. Adult female. Note fine scales, 
interocular stripe and occipital dark spot. B. Adult male. Note 
similarity to female and light “Y” on sacrum which occurs on all 
specimens except type. C. Adult female. Note immaculate venter, 
common to both sexes. D. Immature. Both sexes similar. Note 
striped head and light “Y” on sacrum. 

Pig. 6. Ameva polops Cope. After a painting by Harry Beatty. 
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NEW OR LITTLE-KNOWN SPECIES OP WEST INDIAN 
TIPULIDAE (DIPTERA). HI. 

By Charles P. Alexander, 

Massachusetts State College, Amherst, Massachusetts 

The second pari under tins jjinerj 1 th e appeared in this Journal, 
vol. XXI, No. 2, pages 379-190. At this time I wish to discuss 
some unusually interesting collections taken in Oriente, Cuba, and 
sent to me through the continued friendly interest of Director Julian 
Acuila and Mr. Lawrence C. Bruner. Through the kindness of the 
two latter scientists, 1 am privileged to retain the novelties herein 
discussed in my collection of these flies. The specimens recorded 
herewith were taken chiefly on two collecting excursions to the moun- 
tainous sections of Oriente : Ijoma del Gato, Sierra del Cobre, altitude 
2600-11825 feet, September 25-30, 1935 (Acuna, Bruner and Scara- 
muzza). Pico Turquino, Sierra Maestra, altitude 1650-6000 feet, 
in June 1936 (Julian Acuna and P. J. Darlington, Jr.). The major- 
ity of the latter were taken at light, Cueva del Aura, altitude 3750 
feet, on the night of June 12, 1936. 

Dolichopeza (Megistomastix) devexa sp. n. 

Size large (wing, 10 mm. or more); general coloration dark brown; an- 
tennae (male) nearly as long as body, the pubescence and verticils of the flagel- 
lur segments short; wings with a brown tinge; stigma oval, dark brown; 
abundant trichia in cells of outer half of wing; male hypopygium with lateral 
portions of tergite not produced; basistyle extended into a slender, pale arm, 
the tip set with strong black spines. 

Male. — Length about 10-11 mm.; wing 10-11 mm.; antenna 9—10 mm. 

Female. — Length about 10 mm,; wing 10 mm. 

BVontal prolongation of head, together with the palpi, black. Antennae 
(male) nearly as long as the body; scape dark brown; pedicel yellow; flagellar 
segments black, the more basal ones with the incisures very restrictedly pale; 
segments long-cylindrical, with a short erect pale pubescence; verticils rela- 
tively short and inconspicuous, about two or two and one-half times the length 
of tlie j)ubescence. Head grayish brown. 

Mesonotal praescutum and scutum dark brown, the former with a capillary 
darker median vitta; posterior sclerites of notum paler brown. Pleura chiefly 
dark brown, the posterior sclerites and pleurotergite paler. Halteres darkened, 
the base of stem restrictedly paler. Legs with the coxae dark; trochanters 
obscure yellow; remainder of legs black, the femoral bases restrictedly obscure 
yellow. Wings (Fig. 1) with a brown tinge; stigma oval, dark brown; re- 
stricted dark seams on anterior cord m-cu; veins and macrotrichia dark. 
Abundant trichia in all outer cells of wing (indicated in figure by stippling). 
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Venation: 8c ^ ending opposite origin of Bs; atrophied or (as figured) 

represented by a basal spur. 

Abdominal segments obscure brownish yellow, the caudal portions of the 
segments darker; second tergite with a dark ring at near midlength; hypo- 
pygium chiefly pale. Male hypopygium (Pig. 9) with the caudal margin of 
tergite, qt, subtransverse or o^y gently convex, the lateral ends not produced 
into lobes. Basist>de, b, produced into a slender pale arm, the apex set with 
abundant blackened spines. Outer dististyle, ody elongate, strongly angulated 
at near midlength and here produced into a setiferous lobe. Eighth stemite 
with caudal margin produced into a tongue-like median lobe. 

Habitat. — Cuba ( Oriente ) . 

Holotype, $ , Pico Turquino, Sierra Maestra, altitude 6,000 feet, 
June 20, 1936 (Acuna). Allotopotype, $ altitude 5100-5200 feet, 
June 12, 1936 (Acuna). Paratopotypes, 1 altitude 6000 feet, 
June 12, 1936; 1 $ , altitude 3750 feet, June 12, 1936 (Acuna). 

Dolichopeza (Megistomastix) devexa is very different from the 
other regional species in its large size and structure of the male 
hypopygium. Both of the Cuban species hitherto made known are 
very small, whereas the present species rivals in size the largest 
Puerto Rican member of the subgenus discovered to this date. 

Limonia (Discobola) gowdeyi Alexander. 

Pico Turquino, altitude 3750 feet, June 12, 1936 (Acuna). 

This species has three dark femoral rings. 

Limonia (Diseohola) gowdeyi Alexander. 

Pico Turquino, A. Naranjo, altitude 1650 feet, June 12, 1936 
(Acuna). Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

Limonia (Limonia) carvbaea Alexander. 

Loma del Qato, Sierra del Cobre, altitude 2600-3325 feet, Sep- 
tember 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

Limonia (Limoma) hoffmani Alexander. 

Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, Sep- 
tember 25-30, 1935 (Acuna, Bruner & Scaramuzza). The species 
had not been recorded from Cuba. 

Limonia (Bhipidia) schwarzi (Alexander). 

Pico Turquino, Sierra Maestra, altitude 1650-3750 feet, June 12, 
1936 (Acuna). Loma del Gato, Sierra del Cobre, altitude 2600-3325 
leet, September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 
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Limonia (Dicranomyia) reticulata (Alexander). 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuna). Loma del Gate, Sierra del Cobre, altitude 2600-^325 

feet, September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

Limonia (Dicranomyia) trinitatis Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1935 
(Acuna). Loma del Gate, Sierra del Cobre, altitude 2600-^325 

feet, September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

lAmonia (Geranomyia) myersiana Alexander. 

Pico Turquino, Sierra Maestra, altitude 1650-3750 feet, June 12, 
1936 (Acuna). 

Orimarga (Diotrepha) flavicosta (Alexander). 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuna). Loma del Gato, Sierra del Cobre, altitude 2600-^3325 

feet, September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

These specimens are all smaller than the type series (Blue Moun- 
tains, Jamaica) but agree in all other essentials and surely appear 
to be conspecitic. 

Epiphragma {Epiphragma) cuhensis Alexander. 

Pico Turquino, A. Naranjo, Sierra Maestra, altitude 1650 feet, 
June 12, 1936 (Acuna). Loma del Gato, Sierra del Cobre, altitude 
2600-3325 feet, September 25-30, 1935 (Acuna, Bruner & Scara- 
muz/a). Los Llanos, Oriente Maisi, February 5, 1929 (Acufia). 
Buenos Aires, Trinidad Mountains, altitude 2350-2800 feet. May 3, 
1932 (Bruner & Otero). 

Shannonomyia phragmophora sp. n. 

General coloration dark brownish gray; haltcres pale yellow throughout; 
legs yellow, the terminal tarsal segments darkened; wings light yellow, with 
a heavy brown pattern that is restricted to the vicinity of the veins; Rs long, 
connected with vein JIf by a supernumerary crossvein in cell B; B^ shortly be- 
fore fork of is cell Ut M 3 elongate, exceeding vein + a beyond it; 
basal section of M 3 not in transverse alignment with m, arcuated to weakly an- 
gulatod; abdomen dark brown, hypopygium brighter. 

Male. — Length about 5-5.5 mm.; wing 5.5-6 mm. 

Female. — Length about 6.6-7 mm,; wing 6-6,5 mm. 

Rostrum and palpi black. Antennae short; basal segments yellow, the outer 
half of flagellum passing into brown; basal flagellar segments subglobular to 
short-oval, the outer segments slightly longer. Head brownish gray. 
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Mesonotum dark brownish gray, the praescutum somewhat clearer gray 
dorso-medially, the humeral portions slightly more brightened. Pleura blackish, 
pruinose. Halteres pale yellow throughout. Legs with the coxae dark brown, 
pruinose; trochanters obscure yellow; femora brownish yellow; tibiae and 
tarsi clearer yellow, the outer tarsal segments darkened. Wings (Fig. 2 ) light 
yellow, with a conspicuous brown pattern, as follows: Arculus; origin of 5a 
and supernumerary crossvein in cell U; So 2 ; cord and outer end of cell lai 
M%; marginal spots at ends of all longitudinal veins, smallest on 5 b; veins 
y’dllow, darker in the clouded areas. Venation: Soi ending about opposite three- 
fourths the length of the long Bs; a supernumerary crossvein in cell 5, con- 
necting vein M with the basal portion of 5s; 52 a short distance before fork 
of 5 3 -f 4 ; cord oblique, r-m much arcuated ; cell 1st M 3 unusually elongate, 
considerably exceeding in length vein Af 1 4- 2 beyond it; basal section of Aft 
more than twice m, arcuated to feebly angulated at near midlength; m-ou 
about its own length beyond fork of M or a little less. 

Abdomen dark brown, the surface sparsely pruinose; hypopygiiyn obscure 
yellow to yellowish brown. 

Habitat. — Cuba (Oi^iente). 

Holotype, , Pico Turqiiino, Sierra Maestra, altitude 3750 feet, 
at light, June 12, 1936 (Acufia). Allotopotype, $ h. Paratopotypes, 
12 ^ $ . 

The present fly is very different from the two other known species 
of Shannonomyia having a supernumerary crossvein in cell B (meso- 
phragma Alexander, uicsophraginoides sp. n.). The elongate cell 
1st 3 I 2 , with the elements closing its outer end not lying in transverse 
alignment, is distinctive of the species. 

Tlie various species of IShannonomym now known from Cuba may 
be separated by the following key: 

1. A supernumerary cro.s 3 vein in cell R, connecting the long Ms with vein Af.o 

No supernumerary crossvein in cell 5, 5 .v relatively short .4 

2. Cell Ist M 2 elongate, longer than any of the veins beyond it; basal section 

of M 3 not in transverse alignment with m. (Fig. 2.) 

8. phragmophora sp. n. 

Cell 1st M 2 shorter than vein Af , 2 beyond it; veins closing cell Isi 

Af 2 in approximate transverse alignment. 3 . 

3. General coloration of mesonotum brownish yellow; wings yellowish, with a 

heavy brown pattern, including marginal areas at ends of veins 5, and 

54 ; a dark cloud at arculus. 

S. mesophragma Alexander 

General coloration of mesonotum dark brown; wings with a weak brown 

tinge, restrictedly patterned with brown; marginal dark clouds sparse, 

small or li^cking at ends of veins 5, and 5«; no dark cloud at arculus. 

(Fig. 3). 


5, mesophragmoides sp. n. 
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4 . Wings unpatterned, except for the stigma and a darkened area at origin of 
Bs. 


8, soaramuzzai Alexander 


Wings with a dark pattern, including a series of marginal clouds at ends 
of all longitudinal veins excepting R# 

6. Cell K 8 very short ; B 2 far before fork of 3 -f 4 , the latter element ex- 
ceeding vein -B 3 alone; mesonotum and pleura light reddish brown. (Fig. 6). 

8 , brevicula Alexander. 


Cell B 3 long, B o lying at or close to fork of 72 2 -f 3 4, shortening or 

t)bliterating B 3 -f 4 ; mesonotum and dorsal pleura dark brown. (Fig. 4.) 
{hruneriana and race). 

6. Antennae (male) very small, scarcely longer than the combined head and 
pronotum. 8, bruneriana bruneriana sp. n. 

Antennae (male) larger and more powerfully constructed, if bent backward 
extending to shortly before wing*root. 

8, bruneriana forticornis subsp. n. 


Shannonom3ria mesophragmoides sp. n. 

Allied to mesophragma ; general coloration of thorax and abdominal tergites 
^ark brown; wings with a weak brown tinge, restrictcdly patterned with brown; 
a supernumerary croasvein in cell B ; cell 1st M 2 of moderate length, the ele- 
ments closing its outer end in transverse alignment, the cell shorter than vein 
Jf I -b 3 beyond it. 

Male. — Length about 5-6.5 mm.; wing 5.5-7 mm. 

Female. — Length about 6.5 mm.; wing 6.5 mm. 

Rostrum and palpi black. Antennae short; scape brown; pedicel and flagel- 
lum black; flagellar segments short-oval, the verticils exceeding the segments. 
Head dark gray. 

Thorax almost uniformly dark brown, the praescutum with a single median 
darker vitta ; humeral region of praescutum not brightened. Halteres with 
stem pale, knob weakly darkened. Legs with the coxae yellowish brown to 
testaceous; trochanters yellow; femora broAvnish yellow; tibiae and tarsi dark 
brown. Wings (Fig. 3) with a weak brown tinge, the costal and prearcular 
portions a trifle more yellowish; a restricted brown pattern, including the 
origin of Bs and supernumerary crossvein in cell B; Sos; stigma; cord and 
outer end of cell 1 st M 2 ; very small to scarcely evident darker marginal clouds 
at ends of longitudinal veins, from B * to Snd A, lacking or virtually so on 
^4; veins brown. Venation: Bs long, exceeding twice B2 + 8 + 4; a supernu- 
merary crossvein in cell B, connecting base of Bs with about the middle of 
M; B a at or just beyond fork of B,-|-8-i-4; cell 1st M 2 of moderate length, 
shorter than vein AT 1 + * beyond it ; elements closipg outer end of cell 1st 2£ % 
in approximate transverse alignment, m shorter than the basal section of 
m-cu about two-thirds its length beyond the fork of M. 

Abdominal tergites and subterminal sternitos dark brown; basal stemites 
•obaenre yellow; hypopygium yellowish brown. 
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Habitat. — Cuba (Oriente). 

Holotype, S , Pico Turquino, Sierra Maestra, altitude 3750 feet;. 
at light, June, 1936 (Acuna). Allotopotype, 9, pinned with typei 
Paratopotypes, 5 S S . 

The relationship of the present fly with Shannonomyia meso- 
phragma Alexander is best shown by the key ^iven with the ae- 
count of the preceding species. 

Shannonomyia bnmeriana sp. n. 

General coloration dark grayish brown, the pretergites conspicuous^ ctapr 
sil very> white ; halteres pale, the knobs weakly darkened; wings yellowish gnjt 
with a relatively heavy brown pattern; Bs of moderate length; at m- 
shortly before fork of cell Ist Mt shorter than vein Mt + u b^ond 

the elements closing its outer end in transverse alignment. 

Male. — Length about 4.8-5 mm.; wing 5-6.3 mm. 

Female. — Length about 5.8-6 mm.; wing 5.8-6 mm. 

Kostrum dark brown; palpi black. Antennae with scape and pedicel 
yellow; dagellum black; antennae relatively small, in the male scarcely longer 
than the combined head and pronotum. Head ashy gray. 

Pronotum ashy gray. Mesonotum dark grayish brown; pretergites deer 
silvery-white, conspicuous. Pleura dark brown, the sternopleurite paler. Halteren 
pale, the knobs weakly darkened. Legs with the fore coxae darker than the 
others; trochanters yellow; legs yellow, the terminal tarsal segments darker-K 
Wings (Pig. 4) yellowish gray, the prearcular and costal regions clearer yellow; 
a relatively heavy brown pattern, distributed as follows : • Arculus ; origin of^ 
Bs; Sc 2 ] stigma; cord and outer end of cell 1 st Afg;* a marginal series of 
spots on all longitudinal veins with the exception of s , largest on i? 4 and Bnd 
A; veins pale, darker in the clouded areas. Venation; /SV; , ending about op- 
posite three-fourths the length of tlie relatively short /?.s; B, at or sliortly 
before fork of tip of vein B 4 rather strongly upcurved; r-m moderately 

to strongly arcuated ; cell 1 st M 2 shorter than vein Af j , beyond it, the de- 
ments closing its outer end in transverse alignment; w-cw some distance beyond 
fork of M. 

Abdomen dark brown; liypopygium paler brown. 

Habitat. — Cuba ( Orien te ) . 

Holotype, 3 , Pico Turquino, Sierra Maestra, altitude 3750 feeV 
at light, June 12, 1936 (Acuna). Allotopotype, $, pinned with* 

* type. Paratopotypes, 10 ^ , 


Shannonomyia bruneriana forticomis sub sp. n. 

Characters as* ill the typical form, differing in the nature of the antennae^ 
which in the male sex are larger and more powerfully constructed than in tlin 
typical form, if bent backward extending to shortly before the wing-root.. 
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Habitat. — Cuba (Oriente). 

Holotype, $ , Pico Turquino, Sierra Maestra, altitude 6000 feet, 
June 17, 1936 (Acuna). Allotopotype, 9. Paratopotype, 8^9, 
with the type; 1 S, altitude 3750 feet, June 12, 1936 (Acuna). 

I take great pleasure in naming this interesting new 8han- 
nonomyia in honor of Mr. Stephen C. Bruner, to whom I am indebted 
for much friendly co-operation in studying the Tipulidae of Cuba. 
The relation of hruneriana and its high-altitude form, forticomis, is 
indicated in the key provided with the description of 8haimonomyia 
phragmophora sp. n. 

Hexatoma (Eriocera) Juliana sp. n. 

Size large (wing, female, 17.5 mm.) ; thorax and abdomen orange, the 
sixth abdominal segment blackened; head dull black; legs and halteres black, 
the bases of the fore femora restrictedly yellow; winga whitish subhyaline, 
heavily patterned with dark brown, including a broad margin that almost en- 
circles the wing, together with broad, entire, transverse seams at level of origin 
of Rs, cord and outer end of cell 1st jjf,; basal section of vein 5* longer than 
r-m; veins issuing from cell 1st M ^ relatively short, vein M , being about aa 
long as the cell. 

Female. — Length about 19 mm.; wing 17.5 mm. 

Rostrum black, sparsely gray pruiiiose; palpi black. Antennae black 
throughout, 9-segmented; flagellar segments two and three subequal in length, 
succeeding segments gradually decreasing in length; terminal segment about a 
fifth longer than the penultimate. Head dull black, very sparsely pruinose; a 
small tubercle immediately behind each antennal fossa; median vertical tubercle 
small and very poorly developed. 

Thorax entirely fiery orange, unmarked except for a more brownish suf- 
fusion and weak pruinosity on the outer half of the mesonotal scutellum. 
Halteres black throughout. Legs with the coxae and trochanters orange; re- 
mainder of legs black, the fore femora with nearly the basal fourth yellow. 
Wings (Fig. 6 ) with the ground-color whitish subhyaline, heavily patterned 
with dark brown, so as to leave extensive fenestrate areas of the ground before 
origin of Rs, before and beyond the cord; additional areas of the ground in 
outer end of cell Cu and involving most of cell 1st A; posterior border of 
cell Snd A narrowly grayish; the brown pattern includes the prearcular and 
costal borders, the latter continued • almost around the wing-margin to the end 
of vein find A, thence as a seam the length of the latter vein; broad dark 
seams beyond arculus, at level of origin of Rs, along cord and on outer, end of 
cell 1st M 2 *, all veins dark-colored, seamed with brown, very narrowly and 
insensibly so in the interspaces. All longitudinal veins beyond cord with abun- 
dant, complete series of trichia. Venation: Basal section of vein R, longer 
than r-m; R , just beyond fork of R , 4 , the latter a little longer than 

R s but shorter than R « ; veins issuing from cell 1st M a relatively short, vein 
M • about as long as the cell, M 4 much shorter ; m-cu a little more than one- 
third its length beyond the fork of 3f. 
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Abdomen fiery orange, the sixth segment blackened excepting the restricted 
margins; genital segment orange; cerci elongate, horn-yellow, except for the 
darkened basal portion. 

Habitat. — Cuba ( Oriente ) . 

Holotype, $ , Pico Turquino, Sierra Maestra, altitude 5100-5200 
feet, June 12, 1936 (Acuna). 

Allotopotype, S , Pico Turquino, nortli side, altitude 4500-6000 
feet. June 18-20, 1936 (Darlington). Paratopotypes, 1 ^,1 $, 
with the allotype; Museum of Comparative Zoology, Cambridge. 

This striking species of crane-fly is named in honor of the col- 
lector, Director Julian Acuna, of the Estacion Experimental Agro- 
nomica, Santiago de las Vegas, Cuba, to whom I express my sincere 
thanks for numerous specimens of Cuban Tipulidae. The only re- 
gional species that at all resembles the present fly is Hexatoma 
(Eriocera) ciihensis Alexander, which is much smaller and has the 
wing-pattern and venation quite distinct, the veins beyond cell 1st M 2 
being much longer than the cell. 

Atarha (Atarha) angxistipennis Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
^Acuna). Loma del Gate, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

Tetieholabis (Teuchol^bisi) brwwri Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, at light, June 
12, 1936 (Acuna). 

Texicholahis (Teucholabis) myersi Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuna). Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

Texu'holabis (Teucholabis) oteroi Alexander. 

One male, Loma de Cunagua, June 24, 1936 (B. T. Barreto & 
L. C. Scaramuzza). The median dark annulus is clearly deflned on 
the fore and middle femora but is lacking or nearly so on the pos- 
terior legs. 

Onophoin3da (Gnophomyia) darlingtoni sp. n. 

Belongs to the luctuosa group; allied to flagrans; size relatively small 
(wing, male, 6 m'm.) ; head black, sparsely pruinose; rostrum, palpi, antennae, 
halteres and legs black; thorax fiery orange, unmarked; wings with strong 
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blackish tinge, relatively narrow; JR a just before fork ofRa-f-a-f-*, JRa + » 
thus being preserved as a short element; abdomen black; male hypopygium 
with the basistyle narrowed and produced at apex. 

Male. — Length about 5.5 mm.; wing 6 mm. 

Female. — I^mgth about 8 mm.; wing 7 mm. 

Rostrum and palpi black. Antennae black throughout; basal flagellar seg- 
ments short-oval, the outer ones a little more elongate; verticils dense, longer 
than the segments. Head black, sparsely gray pruinose. 

Prothorax and mesothorax entirely flery orange, unmarked. Halteres black. 
Legs with the coxae orange-yellow ; trochanters more brownisli yellow; remainder 
of legs black. Wings (Fig. 7) relatively narrow, strongly tinged with blackish; 
posterior cells of wing from M to caudal margin paler in color; veins and 
trichia black. Abundant coarse macrotrichia in outer cells of wing (indicated 
in figure by stippling). Venation: Sc ^ ending just beyond the fork of Es, 
Sc 2 a short distance from its tip; 1? 2 just beyond fork ofita + a + ^j E 2 z 
thus being jire.sent Imt very short to punctiforin; m-cu shortly beyond the fork 
of M. 

Abdomen in both sexes black throughout. Male hypopygium (Fig. 10) 
with the basistyle, b, narrowed at tip, the apex produced into ti flattened yel- 
low obtuse lobe, its inner or mesal edge with a linear series of about six spinous 
setae; remainder of apical lolie glabrous but tlie darkened jiortion of style 
with abundant setae. Outer dististyle, od, gently curved, the apex narrow. In- 
ner dististyh*, id, more or less clavate, jirovided with setae and short spines. 
Idiallosome, p, broadly depressed. 

Habitat. — Cuba ( Orieuto) • 

llolotype, $ , Pico Turqiiino, Sierra ]\Iacstra, altitude 3750 feet, 
at light, dune 12, 1936 (Acuna). Allotopotype, 9. 

At tlie suggestion of Direclor Acuna, I take pleasure in naming 
this interesting species in honor of Dr. P. J. Darlington, Jr. The 
nearest ally is Gnopliomyia (Gnophomyw) flagrans Alexander (Costa 
Rica), which has much the same coloration. The latter fly is larger 
and bulkier, with i^roader wings and ivith the venational details 
distinct, having before the fork of i? 3 + 4 . 

Gonomyia (Progonomyia) bifasciolata sp. n. 

Antennae weakly bicolorous, the flagellar segments brownish black, their 
proximal ends yellow; mesonotal praescutum with three polished black areas; 
legs yellow, the tips of the tibiae and the outer tarsal segments darkened; 
wings pale yellow, with two pale brown crossbands; Sc ^ ending shortly before 
fork of Es; male hypopygium with the basistyle produced at tip into a power- 
ful, gently curveil spine. 

Male. — Length about 5 mm.; wing 5 mm. 

Female. — Length about 8 mm.; wing (5.2 mm. 

Rostrum brownish black; pnlpi black. Antennae with scape and pedicel 
light yellow; flagellar segments bicolorous, brownish black to black, with the 
proximal ends of the segments narrowly yellow, on the outer v^egments becoming 
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uniformly darkened; flagellar segments passing through oval, long-oval to cy- 
lindrical; segments (male) with a dense white pubescence and relatively short, 
verticils ; in the female, the verticils are relatively longer, exceeding the 
pubescence. Head light yellow to brownish yellow. 

Pronotum and lateral pretergites clear light yellow. Mesonotal praeecutum 
with the ground-color obscure yellow, with polished black areas on the cephalic 
portion of the otherwise brown median stripe, and with broad lateral areas 
that nearly reach the margins of the sclerite; scutum blackened, the median 
area a little paler and more pruinose; scutellum brown, darker medially at base; 
mediotergite blackened, sparsely pruinose, pale laterally; pleurotergite pale on 
dorsal half, more blackened ventrally. Pleura yellow, with a more blackened, 
pruinose area on anepisternum, and a reddish brown pruinose area on ventral 
stemopleurite. In the female, the dorsal area is more continuous behind, in- 
volving the dorsal pteropleurite. Halteres obscure brownish yellow, the knobs 
darker, with yellow apices. Legs with the fore coxae darkened, the remaining 
coxae reddish yellow; trochanters yellow; femora and tibiae yellow, the tips of 
the latter narrowly but conspicuously dark brown; tarsi yellow, the basitarsi 
darker apically; remaining tarsal segments brown. Wings (Pig. 8) pale yel- 
low, with two pale brown crossbands, the more basal lying before origin of 
Bsy extending from cell It to posterior margin in outer end of cell Slid A; sec- 
ond band at cord, completely traversing the wing, darker in the stigmal field; 
veins chiefly pale, darker in the clouded areas. Venation: 8c relatively long, 
Sox ending shortly before fork of Ms, 8c ^ at near mid-distance between origin 
of Bs and tip of 8c shorter than the latter subequal 

to JSj-f 4; cell Snd M about one-third longer than its petiole; m-cu shortly 
beyond fork of M, 

Abdominal tergites of male brown, variegated by paler areas, the sternites 
more uniformly yellow; in the female, the abdomen more uniformly blackened; 
hypopygium pale yellow. Male hypopygium with the 'basistyle produced into a 
powerful, gentle curved spine. Outer di^istyle a flattened, nearly hyaline blade, 
the margin near apex weakly toothed. 

Habitat. — Cuba, Panama, Mexico. 

Holotype, $ , Potrerilloa, Chiriqui, Panama, altitude 3500 feet, 
May 12, 1934 (D. V. Brown). Allotype, 9, A. Naranjo, Pico 
Turquino, Sierra Maestra, Oriente, Cuba, altitude 1650 feet, June 
12, 1936 (Acuna). 

Paratypes, numerous $ 9. Vergel, Chiapas, Mexico, May 18- 
June 25, 1935, altitude 800-1200 meters (Damf) Nos. 4192, 4193, 
4203, 4207, 4239, 4259, 4260, 4267, 4268, 4320, 4321, 4350, 4353, 
4398, 4416, 4430, 4503 and 4641 ; ^ 9 , Escuintla, Chiapaa, altitude 
80 meters, November 11, 1930 (Damf), No. 1814; El Zapote, Chiapas, 
altitude 450 meters, November 15, 1930 (Damf), No. 1867; Santa 
Isabel, Chiapas, altitude 800 meters, November 16, 1930 (Damf), 
Nos, 1879, 1880, 1881; Esmeralda, Chiapas, altitude 500 meters, 
November 18, 1930 (Damf), No, 1924. 
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Oonomyia (Progonomyia) bifasdolata is entirely distinct from 
tlie other described species of the subgenus, differing especially in 
the bicolorous antennae, bifasciate wings, and the structure of the 
male hypopygiuin, especially of the basistyles. 

Erioptera (Mesocyphona) subdulcis sp. n. 

Belong*' to the dulcis group; general coloration dark brown; legs yellow, 
tluB femora with a narrow, scarcely evident, subterminal, brown ring; wings 
•dark brown, liandsomely patterned with whitisli areas, including a series of 
mrginal spots at ends of longitudinal veins, and a nearly transverse and parallel* 
sided white crossband at cord. 

Female. — Length about 3.5 min.; wing 3.0 mm. 

Rostrum and palpi black. Antennae black throughout; flagellar verticils 
•elongate. Head cliiefly dark brown. 

Pronotum brownish black. Mesonotal praescutum dark brown, indistinctly 
striped longitudinally with brownish yellow; posterior sclerites of mesonotum 
more uniformly darkened. Pleura black, with a dirty white longitudinal stripe, 
extending from behind the fore coxae to the base of abdomen, passing around 
the base of halterea. Haltores pale, the knots dark brown. Legs with the 
coxae brownish black; trochanters obscure yellow; femora yellow, with a paler 
brown to yellowish brown subterminal ring that is very poorly evident; re- 
mainder of h'gs yellow. Wings dark brown, handsomely patterned with whitish 
areas tliat are confined to the vicinity of the veins; costal area slightly more 
jellowish; white areas arranged as follows: Arculus; origin of Us; Sc ^ and 
fork of il/ 3 4 - 4 ; a nearly transverse band at cord, extending from costa to 
'wein Cu, almost parallel-sided; large, conspicuous white areas at ends of all 
longitudinal veins excepting 7? ^ , largest on 7? i -f - 2 and E 3 ; veins pale brown, 
pale yellow where traversing the white areas. Venation: Elements of cord in 
almost transveiwe alignment, as shown by the white crossband that lies along 
“tike cord. 

Abdomen dark brown, not or scarcely variegated by brighter. 

Habitat. — Cuba ( Orion te). 

Holotype, $ , Pico Turquino, Sierra Maestra, altitude 5100-5200 
feet, June 12, 1936 (Acuna). 

Erioptera (Mesocyphona) subdulcis is generally similar to certain 
regional members of the diilcis group, differing especially in the 
scarcely evident femoral rings and in the nature of the wing-pattern, 
especially the conspicuous white band at the cord. 

Taxorhina (Taxorhina) violaceipennis Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuna). Loma del Qato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acufia, Bruner & Scaramuzza). 
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Explanation of Figures 

(Symbols; Male hypopy^ium, — h, basistyle; idy inner dististyler' 
ody outer dististyle ; p, phallosome; tergite.) 

Fig. 1 . — Dolichopeza ( Megistomastix) devexa sp. n., venation. 

Fig. 2 . — Shannonomyia phragmophora sp. n., venation. 

Fig. *3 . — Shannonomyia mesophragmoidcs sp. n., venation. 

Fig. 4 . — Shannonomyia brimeriana sp. n., venation. 

Fig. 5 . — Shannonomyia brevicula Alexander, venation. 

Fig. 6 . — Ilexatoma (Eriocer'a) jnliana sp. n., venation. 

Fig. 7 . — Gnophomyia (Gno 2 )homyia) darlingtoni sp. n., venation. 

Fig. 8 . — Gonomyia (Progonomyia) bifasciolata sp. n., venation. 

Fig. 9 . — Doludiopeza (Megistomastix) devexa sp. n., male hypo- 
pygium. 

Fig. 10 . — Gnophomyia (Gnophomyia) darlingtoni sp. n., male hy- 
popygium. 
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TWO mSEOTS NEW TO PUERTO RICO: THE LYCID BEET LE, 

THONALMVS CHEVROLATI BOURGEOIS, AND THE 
EPHTDRID PLY, EPHYDBA QBACIL18 PACKARD 

By Georoe N. Wolcott, Entomologist 
and 

Luis F. Martorell, Assistant Entomologtst, 

Most of the insect pests attacking agricultural crops are i»t 
native to the country in which they do the most damage, but hare 
been accidentally introduced from some other country. They do 
comparatively little damage in the country where they are nati^e^ 
and for the most part escape observation. But once accidentally 
introduced into some other country with a similar climate, where 
they are free from the attack of parasites, predators and otheir 
enemies which held them in check at home, they often become tre- 
mendously abundant and develop into serious economic pests. Of 
most of the insect pests we have detailed accounts of when and hcrw 
they spread to other countries. It is the purpose of this paper to 
note comparable introductions into Puerto Rico of insects of minor 
or no economic importance. 

It is not suggested that any of these insects are now, or are liifely 
to become injurious pests, but the apparent ease with which they 
have overcome transportation diflSculties and a very efficient ani 
strict quarantine inspection, indicates that seriously injurious insect 
pests may find no greater difficulty in evading the barriers we raise 
against them. 

I 

The beautiful red and blue Lyeid beetle, Thonalmua ohevrolaH 
Bourgeois, native of the Island of Hispaniola, was first recorded froif^ 
Puerto Bico by Mr. R. H. Van Zwaluwenburg in his typewritten 
“Preliminary Check-List of Porto Rican Insects”, in 1914, the de-i 
termination of his specimens having been made either by Dr. Schwarz 
or Mr. Barber of the U. S. National Museum. Messrs. Leng & 
Mutchler, in their paper on “The Lycidae, Lampyridae and Canthap 
ridae of the West Indies”, published in 1922, noted that the specie^ 

was “present in Porto Rico, by commercial introduction onty, 

at Qu&nica, April in boat-load of cane from Higiieral”, and in « 
recent letter, Mr. Van Zwaluwenburg states that in this note they 
were quite correct, but at this late date he can not remembw whetl\er 
the beetles were alive or dead when picked up in the hold of thC! 
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boat. Recent collections of considerable numbers of these beetles 
alive and active in cane fields, not only at Gu&nica, and in the near- 
by haciendas of Maria Antonia and Santa Rita, but also at Yauco, 
and more recently at Guayanilla, indicate that this insect is now un- 
questionably established in Puerto Rico. Guayanilla is over ten 
miles from Ensenada, the port of Guanica, at which cane boats from 
Higueral, Dominican Republic, land their cane. It seems most un- 
likely that casual beetles would fly that distance from the cane boat 
against the wind in such numbers as to be repeatedly observed in 
cane fields and, at the time the observations were made, no cane 
boat was daily making the trip across the Mona Passage. It should 
be especially noted that the holds of all boats bringing cane from 
Santo Domingo to Gu&nica are fumigated with sulfur at the time the 
boat leaves La Romana, primarily to prevent the introdufttion from 
Santo Domingo of the cane butterfly, Calisto pulchella Lathy. This 
pest, of which the caterpillars often completely defoliate mature or 
nearly mature cane, occurs only in Hispaniola, and due to the fumiga- 
tion of the cane brought from there, has not appeared in Puerto 
Rico. The effectiveness of burning sulfur in killing all stages of 
Calisto butterflies present on the cane is apparently not equalled in 
killing Thonalmus beetles accidentally and incidentally present on 
the cane, or the beetles may have used some other means of transpor- 
tation to Puerto Rico. 

The successful establishment of Thonalmus chevrolati^ unantici- 
pated and unpremeditated, in the southwestern corner of Puerto Rico 
is an interesting parallel to other introductions into Puerto Rico. A 
few miles to the west of Ensenada (towards Cabo Rojo lighthouse) 
is a series of salt lagoons where salt is evaporated from sea-water 
during the months of the year when there is no rainfall in this 
region. Great swarms of Ephydrid flies now occur at the margins 
of the lagoons, and the larvae and pupae are present in great num- 
bers in the concentrated salt water. Material submitted to the U. S. 
National Museum has recently been identified by Mr. David G. Hall 
as Ephydia gracilis Packard. “This species was originally described 
from Salt Lake, Utah, and there are specimens in the collection 
from that locality, as well as from Yuma, Arizona, from San Carlos 
Bay, Gulf of California, and from Laguna Beach, California. Minor 
•differences in color between the Puerto Rican specimens and those 
from the. continent have been noted by Mr. Hall, but he found the 
male genitalia to match exactly and believes that only a single species 
is involved. (Latter of Mr. C. P. W. Muesebeck in charge Division 
of Insect Identification of the U. S. National Museum.) 
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Specimens of what is presumably the same species had been 
collected in this region, at Ensenada and Faro de Cabo Rojo, as 
far as back as 1926 by Dr. Stuart T. Danforth, but Dr. Aldrich and 
Mr. Curran had identified his material only to the genus. When 
Ephydra gracilis appeared here is uncertain, but Mr. Van Zwaluwen- 
burg did not collect it at the time he was in Puerto Rico, and the 
great swarms of fiies are so noticeable that it is hardly likely that 
it would not have been noted if present at that time. That any 
stage of this Ephydrid fiy could he carried from California to Puerto 
Rico accidentally in such numbers as to ensure its establishment 
seems most improbable, yet Dr. Aldrich notes that it originally oc- 
curred in Salt Lake, Utah, and arrived in the San Francisco Bay 
region only after the construction of the railroad from Utah. 

The traffic in insects between California and Puerto Rico is not 
all in one direction, however. The corn leafhopper, Cicadula maidis 
DeLong & Wolcott, described originally from Puerto Rican material 
collected as far as back in 1912, and from Haina, Santo Domingo in 
1920, was noted in ‘'Insect Pest Survey’', p. 284, 1934, by Mr. D. 
B. Mackie from California as “first taken in 1933 in San Bernar- 
dino, and in 1934 attacking corn in Los Angeles County. These con- 
stitute the first record for the United States. A survey of California 
shows that the species is present in the eight southern counties from 
Kern and Santa Barbara to the Mexican border”. 

The turkey vulture was an intentional introduction in the Guanica 
region and Dr. Alex. Wetmore writes in “Birds of Porto Rico”, 

‘ ‘ In the dry limestone hills above Guanica, the turkey vulture, 
Cathartes aura aura (Linnaeus), was fairly common. It appeared 
to range casually from Anasco to Yauco, keeping near the coast, 
though once reported from the summit of “Mata de Platano” above 
Ad juntas. The species is said to have been introduced from Cuba into 
the southestern part of the Island by the Spanish Government (some 
say, incorrectly, by Guanica Central), the exact date not being 
known. An old man near Yauco who had known them since boy- 
hood stated that their numbers had neither increased nor decreased 
in that time. There is no apparent reason for their not having in- 
creased and spread at least the entire length of the dry south coast, 
as the conditions there are apparently as favorable as in this region.” 

The sowthwestern comer of Puerto Rico may present unique 
climatic conditions, altho they would appear to be quite similar to 
those of comparative sections of the larger of the Greater Antilles, 
and most nearly like those of southern Hispaniola. Yet for each 
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organism which may be introduced, some special factor or factors, 
specific for that particular organism, apparently determines its 
survival. In an attempt to lessen the numbers of hom-fly in the 
Ouanica region, Mr. G. B. Merril brought about a hundred specimens 
of the common dung-rolling beetle, Canthon violaceas Olivier, from 
La Romana, R. D. in 1913, and successfully reared many times that 
number in captivity at Hacienda Santa Rita, Gudnica, releasing a 
hundred or more at a time when they appeared crowded in the rear- 
ing cages. Since that time, not a single individual has ever been 
recovered in the field. One can only wonder why, for all essential 
conditions appeared to be suitable for the establishment of this 
scarab beetle. 

Of the instances cited, no two are exactly parallel, ^ but they 
furnish pertinent examples of how little it is possible to predict in 
advance whether any particular species will become established in a' 
new environment, even 'tho to us it seems very similar to that in 
which the species is endemic. Altho all of the species mentioned are 
of but minor economic importance, they also indicate the value of 
the most rigorous enforcement against injurious insects of plant 
quarantine regulations, even those which may seem at times most 
tiresome and oppressive. The recent appearence and rapid and de- 
structive spread of the cotton boll wevil, Anthonomus grandis Bohe- 
man, in Haiti, (see this Journal 21:69-76, 1937) apparently ac- 
cidentally introduced in cargo from the southern United States, is 
only the most recent example in the West Indies of how easily the 
the most dangerous insect pests become widely dispersed under 
present conditions of commerce. 

If it is possible for the two insects here noted to be introduced 
into Puerto Rico, it is possible for dthers to be introduced and 
the next insects that come to the island may be very destructive 
The Santo Domingo cane butterfiy (CaUsto pulchella) in all prob- 
ability, would be, a very injurious pest on our most important crop, 
and the introduction of the cotton boll weevil {AnthoiKnmus grandis) 
would be a great blow to our cotton industry. Both of these very 
destructive insects are in Hispaniola and every possible precaution 
should be taken to prevent their introduction into Puerto Rico. 



0BN1TH6L0GI0AL INVESTIGATIONS IN VIEQUES ISLAND, 
PUERTO BIOO, DURING DECEMBER, 1936 


By Stuakt T. Danfobth, 

College of Agriculture and Mechanic Arts, University of Puerto Rico, 

Mayaguez, P. R. 


Accompanied by Mr. Virgilio Biaggi, Jr., as assistant, the author 
spent the latter part of December, 1935, in Vieques conducting orni- 
thological investigations. We arrived in the late afternoon of De- 
cember 23, 1935, and left early in the morning of January 1, 1936. 
During our stay we visited many localities in the island from Punta 
Salina on the east to Punta Arena on the west, using an old Ford 
for transportation which managed to get us into all corners of the 
island, many times over brush-grown trails where cars had never 
before seen. By this means we were enabled to cover a much greater 
portion of the island in the time available than would have been 
possible by the ordinary means of horseback transportation. 

Vieques is an island eighteen miles long and less than four miles 
in width, situated east of Puerto Rico, the nearest points of the two 
islands being only six miles apart. Politically the island is con- 
sidered as a municipality of Puerto Rico. The surface of the island 
consists for the most part of low hills, which are mostly planted with 
sugar can on the western half of the island, and covered with a 
xerophytic or semi-xerophytic growth of woods and brushy vegeta- 
tion on the eastern half. Birds were much more abundant in the 
latter region, so we spent most of our time there. A number of 
salt and brackish lagoons occur in various parts of the island. The 
largest one is a very extensive mangrove-fringed pond at Playa 
Grande on the south coast. In the vicinity of Punta Arena there 
are extensive lagoons and mangrove swamps, and smaller ones exist 
in many other parts of the island. 

During our visit 71 specimens representing 31 species were col- 
lected, and notes were made on 23 additional species. Ten species, 
indicated by an asterisk (*) in the systematic account which follows, 
had not previously been recorded from the island. The weights of 
all specimens obtained were recorded, and their stomachs were ex- 
amined in an effort to determine something of their food habits and 
economic importance. 
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A brief description of the principal collecting localities is ap- 
pended. 

Campana: A locality on the north coast about five miles east cf 
Isabel II, approximately where cultivation ceases and the wild, brush- 
grown eastern part of the island begins. 

Cayo Verdiales: A broad peninsula on the south coast, marked on 
some maps as Puerto Ferro, but the tiny settlement known as Puerto 
Ferro is somewhat to the east of its base. This peninsula, (for 
some inexplicable reason known locally as a “cayo^’), is overgrown 
with xerophytic brush, and there is a lighthouse near its tip. Near 
its base are mangrove swamps and grassy fields. 

Ensenada Honda: The region near a bay in the southeast part 
of the island is known by this name. It is mainly a region of dense, 
brushy hills, but in places these have been partially cleared for 
raising cattle, and near the coast there are some mangrove swamps> 
lowland woods, and tangled lowland vegetation. 

Isabel II: The principal town and port of the island, situated 
on the north coast aproximately midway between the eastern and 
western extremities of the island. 

Mosqnito: A point on the north coast approximately midway be- 
tween Isabel II and Punta Arena. It is in the center of the cul- 
tivated region. 

Play a Orande: Point on the coast in the southwest part of the 
island where the only remaining sugar factory on the island is 
located. Near it is an extensive brackish water lagoon, fringed in 
large part by mangroves. 

Puerto Diablo: Point on the north coast of the island in the wild 
eastern quarter of the island. Most of the hills in the vicinity are 
covered with xerophytic woods and brush; near the coast are some 
small mangrove-bordered lagoons. 

Puerto Negro: Point on the north coast about half way between 
Isabel II and the eastern end of the island. The country is very 
similar to that around Puerto Diablo. 

Punta Arena: The western tip of the island, closest to Puerto 
Rico. In its vicinity are extensive lagoons and mangrove swamps. 
A short distance southeast of it rises Mt. Pirata (981 feet), the 
highest point of land on the island. 

Punta Salina: A low-lying xerophytic region near the eastern 
tip of th)e island. Two brackish lagoons, dry at the time of our 
visit, occur there. The hills just west of this region are very wild 
and covered with dry brushy vegetation. 
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Annotated List 

• 1. Podilymbus podiceps antillarum Bangs 
Antillean Grebe 

Two observed on the lagoon at Playa Grande on December 25, 
1935, constitute the first definite record of this species for the island. 

2. Pelecanus occidentalis occidentaUs Linnaeus 
West Indian Brown Pelican 

Fairly common along the coasts. Observed at Playa Grande, 
Isabel II, Campana, Puerto Negro, Punta Salina, and Cayo Verdiales. 

* 2. Ardea herodias herodias Linnaeus 
Great Blue Heron 

One was observed at Punta Arena December 24, and another at 
Playa Grande December 25. Not previously recorded from the 
island. 

4. Leucophoyx thula thula (Molina) 

Snowy Egret 

Thirty were recorded at the lagoon at Playa Grande on Decem- 
ber 25. 


* 5. Hydranassa tricolor ruficollis (Gosse) 

Louisiana Heron 

Ten were observed at the lagoon at Playa Grande on December 
25, constituting the first record for the island. 

6. Florida, caerulea caeriilescens (Latham) 

Southern Little Blue Heron 

Common in mangrove swamps, lagoons, and along the coast. The 
stomach of a male collected December 25 at Playa Grande contained 
fragments of small crabs. The specimen weighed 408.2 grams. 

7. Butorides virescens maculatus (Boddaert) 

West Indian Green Heron 

Rather scarce; a few were observed at Punta Arena, Playa 
Grande, Puerto Negro and Cayo Verdiales. 
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• 8. Nycticorax nyoticorax hoactU (Gmelin) 
Black-crowned Night Heron 

Fifty adults were observed at the lagoon at Playa Grande on 
December 25. This is the first record for the species in any of the 
Smaller islands near Puerto Rico. 

9. Nyctanassa violacea violacea (Linnaeus) 
Yellow-cTowned Night Heron 

One was observed at Punta Arena on December 24, and two at 
Playa Grande the following day. 

* 10. Querquedula discors (Linnaeus) 

Blue-winged Teal 

Eleven were flushed in open spots in mangrove swamps near' 
Punta Arena on December 24. On December 28 one was observed 
at a small pool in a creek near Isabel II. Not previously recorded 
from the island. 

11. Nyroca, affinis (Eyton) 

Lesser Scaup Duck 

About 300 were present on the large lagoon at Playa Grande on 
December 25. 

12. Buteo borealis jammcensis (Gmelin) 

West Indian Red-tailed Hawk 

One adult was observed at Punta Salina on December 28, two at 
Ensenada Honda the next day, and one at Campana on December 31. 

13. Pandion haliaetus carolinensis (Gmelin) 

Osprey 

Two were seen at Punta Arena on December 24. 

14. Falco sparverius loquaculus (Riley) 

Puerto Rican Sparrow Hawk 

Rather scarce, observed only at Isabel II, Puerto Negro and 
PUnta Salina. A male collected at Puerto Negro on December 28 
weighed 94l8 grams. It had eaten an Anolis lizard, 2 grasshoppers 
, (Schistocerca colombina)^ and a spider. 
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15. Ballus longirostris limnetis Oberholser 
Puerto Rican Clapper Rail 

Recorded at Punta Arena, Playa Grande, and Cayo Verdiales. 

* 16. Porzana caroUna (Linnaeus) 

Sora Rail 

Two were observed and a male weighing 101.9 grams was col- 
leced at Playa Grande on December 25, constituting the first record 
for the island. 

17. Oallinula chloropus portoricensis Danforth 
Antillean Gallinule 

Common at Punta Arena, Playa Grande and Puerto Negro. 

* 18. Fidica carihaea Ridgway 
Caribbean Coot 

Two observed at Playa Grande on December 21 form the first 
record for the island. 

* 19. Charadrius vociferus vociferus Linneaus 
Killdeer 

The migratory variety of the Killdeer has not previously been 
recorded from Vieques. On December 28 a female was collected 
from a flock of three at Puerto Negro. It weighed 80.3 grams, and 
its stomach contained 12 Stratiomyid larvae, fragments of Coleoptera, 
and some gravel. 

20. Charadrnis vociferus ternominatus Bangs and Kennard 
Antillean Killdeer 

A flock of six of the resident variety of the Killdeer was observed 
at Punta Salina (December 28), and a female weighnig 74.3 grams was 
collected. Its stomach contained exclusively insect fragments, 95 
per cent of them being Coleoptera, largely weevils. 

21. Actifis macularia (Linnaeus) 

Spotted Sandpiper 

Three were observed at Punta Arena on December 24, two at 
Playa Grande the 25th, and one at Puerto Negro the 26th. 
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22. Totanus fiavipes (Gmelin) 

Lesser Yellowlegs 

Common ; observed at Punta Arena, Playa Grande, Puerto Negro 
and Cayo Verdiales. A female collected at Puerto Negro December 
26 weighed 77.7 grams, and had eaten a large number of insects and 
their larvae. 


23. Zenadda aurita zenadda (Temminck) 

Zenaida Dove 

A few were observed at Puerto Diablo and Cayo Verdiales, and 
larger numbers at Punta Salina, where on December 28 a female 
weighing 116.7 grams was collected. Its crop contained seeds and 
small stones. 

24. ColumbiffalUm passerina portoricensis (Lowe) 

Puerto Rican Ground Dove 

Comon and generally distributed. A female collected at Punta 
Arena December 24 weighed 31.1 grams, and a male from Puerto 
Negro December 27 weighed 32.8 grams. Both had the bill red at 
the base and dusky at the tip, and both had eaten large numbers of 
small seeds. 


25. Coccyzus minor teres Peters 
Mangrove Cuckoo 

Males collected at Puerto Diablo December 27 and at Campana 
December 31 weighed 58.3 and 61.4 grams respectively. The first 
had eaten 2 katydids (Mdcrocentrum) and 21 eggs of the same. The 
stomach of the second contained a large walking stick and 16 katydid 
eggs. 

26. Crotophaga ani Linnaeus 
Ani 

Common; observed at many localities. Two females were col- 
lected at Campana on December 26. One of these contained an egg 
wiht a fully formed shell, blue with a white chalky covering. They 
>veighed 88.5 and 115.6 grams, and their stomachs contained 95 per 
cent of inlets, consisting of 2 grasshoppers (Schistocerca colombvna)^ 
Coleoptera, and other insects. A small crab in one stomach formed 
^he other 5 per cent of the food. 
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27. Gymnasio nudipes newtoni (Lawrence) 

Newton Owl 

Inhabitants of the eastern part of the island gave me very con- 
vincing evidence that owls occur in the wooded hills slightly west of 
Punta Salina, but it proved impossble to capture any during our stay 
to determine if true nudipes or newtoni is the form found there. It 
is here listed as newtoni tentatively on the basis of probability. 

28. Antrostomus caroUnensis (Gmelin) 

Chuck- will’s widow 

A pair was observed and the male collected on a dense brush 
covered hill at Punta Salina on December 28. The specimen weighed 
133.5 grams, and its stomach contained comminuted insects, mostly 
Coleoptera, including Phyllophaga and several species of weevils. 

29. Orthorhynchus exilis exilis (Gmelin) 

Crested Hummingbird 

Common; observed at many localities. A p^ir was collected 
at Punta Arena on December 24. The male weighed 2.5 grams and 
the female 2.4 grams. 

30. Sericotes holosericeus holosericeus (Linnaeus) 
Blue-breasted Hummingbird 

Common at Punta Arena, where a male 'weighing 5.3 grams was 
collected on December 24. One was observed at Punta Salina on 
December 28. 


31. Mega-ceryle alcyon alcyon (Linnaeus) 

Belted Kingfisher 

Seven individuals were observed during our stay, at Punta Arena, 
Playa Grande and Puerto Negro. 

32. Melanerpes portoricensis (Daudin) 

Puerto Rican Woodpecker 

Fairly common on the hills covered with brushy woods in the 
eastern half of the island. Two males collected weighed 70.7 and 
72.4 grams, and an unsexed bird weighed 64.7 grams. Of the stomach 
contents of these three birds Cerambycid larvae formed 35.0 per cent ; 
a Buprestid larva 3.3 per cent, insects, largely Coleoptera, including 
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a weevil of the genus Anchonus, 33.3 per cent; a scorpion 5 per 
cent, and large seeds of some drupe 23.4 per cent. A large parasitic 
nematode was found loose in the body cavity of one of the specimens. 

33. Tyranniis dominicensis dominicensis (Gmelin) 

Gray Kingbird 

Very common and generally distributed. As many as eight were 
noted perched in one tree. The stomach contents of three specimens 
consisted exclusively of Hymenoptera. One bird had eaten a spider 
wasp, Pepsis ruhra; another 8 bees, MonobieUa atrata and the third 
2 wasps, Eumenes ornatus. Two males weighed 45.5 and 42.3 grams, 
and a female 44.9 grams. 

34. TolmarcMis taylori (Sclater) 

Puerto Rican Petchary 

Common in the brush-covered hills of the eastern third of the 
island, particulraly in the vicinity of Puerto Diablo. Other local- 
ities at which it was fairly common were Campana, Ensenada Honda 
and Punta Salina. Three specimens were collected, their stomachs 
containing 63.3 per cent of vegetable matter (drupes), and 36.7 per 
cent of animal matter (a weevil and a katydid. Microcentrum sp.). 
Two males weighed 52.9 and 52.2 grams, and a female 53.7 grams. 

35. Myiarchus antillarum (Bryant) 

Puerto Rican Flycatcher 

Not definitely identified on our visit, though a bird seen at Cayo 
Verdiales on December 30 may have been this species. A local 
hunter who claimed to know the species well stated that it was com- 
mon before the hurricane of 1928, but that it has practically dis- 
appeared from Vieques since then. 

36. Elaenia martinica ri/isii Sclater 

Riise^s Elaenia 

Very common in brushy country in all parts of the island, and 
found even in the drier parts of the mangrove swamps, as at Punta 
Arena. Seven specimens were collected with some diflSculty, as the 
birds have a habit of remaining concealed in the foliage when sing- 
ing. Their stomachs^ contained 97.7 per cent of drupes and seeds, 
tod 2.3 p^r cent of small weevils. All the specimens were males, 
and they weighed 18.1, 18.2, 18.6, 18.7, 19.0, 19.6 and 19.6 grams 
(average 18.83 grams). 
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* 37. Hirundo erythrogaster Boddaert 
Barn Swallow 

Six were observed at Puerto Diablo on December 27, one at 
Cayo Verdiales on December 30 and three at Campana on December 
31. Not previously recorded from the island. 

38. Mimus polyglottos orpheus (Linnaeus) 

Jamaican Mockingbird 

Common in the eastern part of the island, not observed in the 
western end. A male collected weighned 52.7 grams, and two females 

50.7 and 55.1 grams. Their stomachs contained vegetable matter 

88.7 per cent (wild berries and drupes, and a wild solanaceous fruit), 
and animal matter 11.3 per cent (a large Geometrid larva in one 
stomach). 

39. Margarops fus,catus fuscatus (Vieillot) 

Pearly-eyed Thrasher 

Fairly common on brush-covered hills in the eastern part of the 
island. A specimen was collected at Punta Salina December 28, and 
two at Ensenada Honda the next day. All were males, and weighed 
91.2, 99.4, and 104.6 grams respectively. The first had eaten two 
red fruits known as muneco (apparently Cordia iorinquensis) y the 
latter two stomachs contained fruits each of which had 2 coffee- 
like seeds. 

40. Coereba portoricensis sanctirthomae (Sundevall) 

Virgin Islands Honey Creeper 

Common and* generally distributed. Three males collected 
weighed 9.3, 9.7 and 10.5 grams, and a female 9.4 grams. Two 
stomachs were empty. The other two had had fruit pulp 35 per 
cent, and small insects and spiders 65 per cent. 

41. Mmotilta varia (Linnaeus) 

Black and White Warbler 

One was observed at Punta Arena on December 24. 

24. Compsothlypis americarui pusUla (Wilson) 

Northern Parula Warbler 

Very common, as many as fifty being observed in the course of 
a morning’s collecting. Nine were collected for a study of plumage 
variation. Five males weighed 7.2, 7.3, 7.3, 7.3, and 7.5 grams 
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(average, 7.32 grams), and three females 6.5, 7.1, and 7.1 grams 
(average 6.9 grams). One unsexed bird weighed 8.0 grams. The 
nine stomachs contained exclusively insects and their larvae and 
eggs, and spiders. Lepidoptera were represented by caterpillars 
and the eggs of moths. Coleoptera of many kinds were found, 
including weevils, fleabeetles, and a small ladybird beetle, Scymnus 
floralis roseicollis. Some Locustid eggs and various species of Diptera 
were also encountered. 

43. Dendroica petechia criiciana Sundevall 
Puerto Rican Golden Warbler 

Common, both in mangrove swamps and in dry brushy regions. 
A female weighing 10.9 grams was collected at Punta Arena on 
December 24, and a male weighing 10.7 grams at Puerto Negro on 
December 27. The stomachs of both contained comminuted insects.' 

44. Dendroica coronata coronata (Linnaeus) 

Myrtle Warbler 

Two were observed in a mangrove swamp at Punta Arena De- 
cember 24, and one of them, a male, was collected. It weighed 
11.4 grams, and its stomach was filled with comminuted insects. 

45. Dendroica adelaidae Baird 
Adelaide’s Warbler ’ 

Common on brush covered hills in the vicinities of Puerto Diablo, 
Punta Salina and Ensenada Honda, and a few were observed at 
Cayo Verdiales and Campana. They were noticeably very much 
shyer than on Puerto Rico, remaining hidden in the densest brush. 
It was as a result of much strenuous effort that three specimens 
were secured. Two males weighed 7.1 and 7.3 grams; the third 
was too damaged to save. The three stomachs contained insects and 
their eggs, caterpillars and spiders. Fleabeetles and Fulgoridae of 
the subfamily Issinae figured largely among the insects. Bight large 
moth eggs were found in one stomach. 

46. Dendroica discolor discolor (Vieillot) 

Prairie Warbler 

Common ; observed in many localities. Males collected Decem- 
ber 26 at Puerto Negro and the next day at Puerto Diablo each 
weighed 7.4 grams. Their stomachs contained exclusively insects 
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with the exception of one small spider. Diptera and Coleoptera 
predominated among the insects ; a fleabeetle of the genus Nodonotus 
was delected in one of the stomachs. 

47. Seiurus aurocapillus (Linnaeus) 

Oven-bird 

Males collected at Ensenada Honda December 29, and Campana 
December 31 weighed 19.6 and 17.2 grams respectively. Their 
stomachs contained 50 per cent of seeds and 50 per cent of beetles 
(mainly weevils and Carabidae), in addition to sand and gravel. 

48. Seiurus noveboracensis noveboracensis (Gmelin) 
Water-thrush 

Observed frequently during the period of our visit. Females 
were collected at Punta Arena on December 24 and at Cayo Ver- 
diales on December 30, weighing 14.3 and 15.6 grams. The first had 
eaten 2 dragonfiy naiads, the second miscellaneous insects, including 
Coleoptera. 

* 49. Oporornis Philadelphia (Wilson) 

Mourning Warbler 

One was observed in a dense lowland thicket at Ensenada Honda 
on December 29, but it proved impossible to collect it. 

50. Setophaga ruticilla (Linnaeus) 

Redstart 

A brliliant male was collected December 29 at Ensenada Honda. 
It weighed 7.6 grams, and its stomaeh contained exclusively insects 
and their eggs. Homoptera formed 70 per cent, including 2 leaf- 
hoppers, Colpoptera maculifrons, 5 moth eggs formed 10 per cent. 

51. Holoquiscalus niger brachypterus (Cassin) 

Puerto Rican Grackle 

Decidedly scarce and local at the time of our visit, though it was 
stated to be common at the time of cane harvesting. One was seen 
at Mosquito on December 24, and five at Cayo Verdiales on Decem- 
ber 30, of which three were collected. Of these an immature female 
weighed 53.5 grams, an immature male 54.9 grams, and an adult 
male 83.8 grams. Their stomachs contained 66 per cent of vegetable 
matter (fruits and laves) and 34 per cent of insects, mainly Co- 
leoptera and lepidopterous pupae. 
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53. Tiaris olivacea bryanti (Ridway) 

Bryant’s Grassquit 

Comon in the vicinities of Campana, Ensenada Honda and Caya 
Verdiales. A male was collected at Campana on December 26, and 
three males at Cayo Verdiales on December 30. They weighed 7.8,. 
8.5, 7.7 and 7.6 grams respectively. Their stomachs contained small 
seeds and sand. 

52. Tiaris bicolor ofmissa Jardine 
Carib Grassquit 

Abundant and generally distributed. A male weighed 9.7 grama 
and a female 10.2 grams. Their stomachs contained small seeds and 
sand. 

• 54. Ammodramus savannarum borinquensis Peters 
Puerto Rican Grasshopper Sparrow 

Two were noted in a grassy field dotted with brushy trees at 
Cayo Verdiales on December 30, but as it proved imposible to col- 
lect any to determine with certainty their subspecific identity, thejr 
are here listed under the name of borinquensis on the grounds of 
probability, no Grasshopper Sparrows having been previously re- 
ported from Vieques. 



NESTING OF THE PXnSBTO BICAN OBIOLE 

By Nina Q. Spauldino 

The Puerto Rican Oriole (Icterus portoricensis Bryant) is pe- 
culiar to the island of Puerto Rico. It is a common resident of the 
finca at Algarrobo, between Vega Baja and Manati already described 
in my paper on Latimer’s Vireo. 

Song and call notes . — This species has a very pleasing song of 
distinctive oriole quality. It was rarely heard during the time in- 
cluded in these observations except at dawn, with a possible subdued 
repetition or two between daybreak and 7 A. M. The singing began 
at the first signs of light and lasted through the period of dusk. It 
ceased the instant that it was broad daylight. During the time that 
these observations were made, it began about 5 A. M. and ended about 
5.25 A. M. The song was suggestive of the words, Merry Chevi — 
c’m out here. Squeaking, liquid gurgling notes were thrown in to 
embellish the main theme. These were inaudible at any distance. 
They occurred on the word here as follows; 1. Here ommitted en- 
tirely. 2. Pause between out and here. 3. Chucks, squeaks, clear 
whistles or additional syllables uttered between out and here. Chevi 
was the word audible at the greatest distance, and was the one most 
frequently employed in the daytime songs. These latter were of 
rather infrequent occurrence. They were often subdued and con- 
sisted of portions of the early morning song, or of a variety of notes, 
sometimes not more than three, but recognizable by the quality of 
the tone. 

Although the song was of such pleasing quality, the call note was 
hoarser than that of the Mozambique [Holoquiscalus niger hrachyp- 
terus (Cassin),] and was very similar. It was a harsh chieck, and was 
quite constantly heard in the vicinity of the nest throughout the 
breeding season. Both male and female uttered these notes, but one 
much more frequently than the other and in a louder tone. That, one 
I believe to have been the male, since he was the one on guard. 

Nest . — ^Nests of two pairs of this species were located in 1931. 
The first, found on April 22 contained an incubating bird within 7 
days of hatching; the second, seen on June 3 was occupied by 3 
young. The first was In a young, low cocoanut palm about a five 
minute walk from human habitation; the second was in a royal 

<u 
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palm, about 25 feet in height that was situated at the foot of an 
abruptly sloping hill, at the crest of which was a house. 

Nests of these ortoles are especially difficult to find, due to both 
the altitude at which they build and to the manner of placing their 
nests. They build beneath the long drooping leaves of palm trees. 
The nest is a rather flattened out affair, packed so closely against 
the mid-rib that it easily eludes detection. This was well illustrated 
by the nest in the cocoanut palm. It was so well hidden that it 
barely escaped the mmhete. Some men had already slashed off two 
leaves on the tree, and were about to cut the third, when one of them 
saw the nest beneath the leaf, and fortunately witheld the knife. 
This was a particularly happy discovery since the tree was so young 
that it was only about 15 feet in height, and the leaf utilized by the 
pair was one of the lowest on the tree, making it ideal for observa- 
tion. The leaf had a less acute upward slant than those above it, 
making the under side less exposed to view. 

The nest was located under the mid-rib at the highest point of 
its curve, and was 12 feet from the ground. The mid-rib ran north 
and south. On the east side, the pinnae were long, closely set and 
quite even. On the west, they were more jagged, and near the stem 
were quite short. Tlie nest was composed of long, thread-like fibers, 
evidently taken from both the tattered edges of palm leaves and the 
matting which encircles the stems. That was the only material em- 
ployed with the exception of a makeshift lining of Tillandsia stems. 
The palm fibers were thickly matted and interwoven making a very 
durable nest, but inside there was a thin layer of slightly finer fibers 
that was not interwoven but that had been dropped in losely and 
then shaped by the bird's body to form a shallow cup. It was 2^ 
inches deep and 4 inches in diameter at the rim. From it radiated 
4 straps, composed of the same matted material as the nest. They 
ran parallel to each other, about 7 inches apart, two extending south 
from the nest, parallel to the mid-rib, and two north. The total 
length from the end of one strap to the end of the other, on the west 
side was 2 feet 4 inches. This included the nest. On the east side 
the total length of straps and nest was 2 feet 6^/^ inches. The num- 
ber of pinnae covered on the west side was 20, and on the east side, 24. 
These straps were secured to each of the 20 and 24 pljnnae by a 
thread of palm fiber looped through the edge of each pinna, and 
what is most remarkable, the looping unfailingly occurred on the 
same side of the mid-rib of each pinna (the south). Not a single 
p(inna was skipped the entire length of the straps. In width the 
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straps varied from inch to 1 inch. The place of attachment on 
the east side measured 5 inches from the mid-rib, and 4 inches from 
the mid-rib on the west side. The nest hung 3 nches below the mid- 
rib. At one place an extension of the nest rim occurred and was 
utilized by the pair as a landing place. 

Eggs , — Three eggs composed the clutch. They were very pale 
blue( almost white. One egg was a shade bluer than the other. 
The third egg had already hatched. The spots on the two eggs 
varied. On one, the larger end was completely washed with pale 
rufous brown, extending almost to the center of the egg. The re- 
mainder was sparsely sprinkled with small spots of the same color. 
The larger end of the other egg was wreathed with heavy splashes 
of almost seal brown, while the rest of it was lightly sprinkled with 
some small and some larger spots of the same color. One egg meas- 
ured 231/2 mm X 171/2 1^^^ ; the other, 24 mm X 17 mm. 

hwubation . — This labor was performed by only one of the pair, 
presumably the female. The other did guard duty. Its special 
perch was about 60 feet from the nest and was a tall icaco sapling 
that arose from a dense group of the same species. It terminated 
in a dead twig. From that it had an extended view of the surround- 
ing territory, which it scanned with an eagle eye. At the appear- 
ance of any disturbing element it would set up a nervous reitera- 
tion of the chuck note. It learned to recognize my approach when 
yet a long way off. Whenever I was forced into the open from 
lack of the protection of wayside brush, the bird would set up an 
irritating series of protesting chunks. Neither would it be fooled 
by any blind, but would vigorously attempt to force out the con- 
cealed intruder by rapid repetition of the same note, and also by 
flying close about the blind. However, in spite of these manifesta- 
tions of displeasure, the normal activities at the nest were not often 
retarded. Sometimes the supposed used the guard tree as a stop- 
ping place, when en route to the nest. It was not an uncommon 
sight to see the pair perched there together. 

When away from the nest the incubating bird was joined by its 
mate and both flew off together. A favorite feeding ground of the 
pair was a brushy * tract, some distance from the nest, but their 
feeding territory seemed to have no well-defined boundary. Dead 
branches were favorite perches. 

Both the approach and departure from the nest by the incubat- 
ing oriole was accomplished very stealthily. The palm leaf con- 
cealed the bird so completely that many times it escaped unseen. 
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It evidently crept out of the nest between the pinnae or flew out 
between the shortest ones on the other side of the leaf from the ob- 
server. At other times it dropped down to within a foot or two of 
the ground, then dashed up and off. 

One day, at 12.55, a subdued song was heard. It consisted of a 
few notes of the early morning song. That was the only song noted 
during incubating activities. The only other sound emitted was the 
ohuck note. That was occasionally heard both when the supposed 
fATnale left the nest and when she returned, as well as when she was 
on the nest. On April 24, from 10.25 A. M. to 1.03 P. M. that note 
was recorded 6 times. 

Torrential showers of almost daily occurrence and the evasive 
escape of the female from the nest combined to so handicap observa- 
tions that the length of only two incubating periods were positively 
secured. One was of 41 minutes duration; the other, 28 minptes. 

Bearing of the Young . — One egg was found hatched on April 
29, at 10 : 10 A. M. The young bird was not yet dry. An exces- 
sive, all-day rain prevented continued observations, so the exact time 
of the hatching of the other two eggs is not known. The young were 
first seen out of hte shell April 30, at 9.26 A. M. The supposed 
male now assumed in addition to guard duty, that of assistant pro- 
vider, while the supposed female acted as brooder and did her share 
of feeding the young. As far as the observer was able to ascertain 
the supposed male took no part in the brooding. 

Brooding occurred most frequently on the first day, April 30. 
During 2 hours, 6 minutes spent at the nest in the morning, the 
bird brooded 4 times. The longest period was 20 minutes, the short- 
est 9 minutes. The longest period off the nest was 40 minutes ; the 
shortest, 22 minutes, averaging a brooding every 31^ minutes. In 
the afternoon from 4 to 5.25, there were 3 broodings, one lasting 8 
minutes, one 9 minutes, with the length of the last one which oc- 
curred at 5.25, undetermined. In the morning of the second day, 
during 3 hours 20 minutes spent in observation, brooding occurred 
4 times, averaging one period every 50 minutes. The length of these 
periods in minutes was: 14, 11. 8, and 11, respectively. In the af- 
ternoon, during 2 hours, 15 minutes at the nest, only one brooding 
took place. It lasted 15 minutes. On the third day, only 2 broodings 
occurred, during 1 hour 52 minutes observation, an average of one 
every 56 minutes. There were no observations on the 4th day, and 
on the 5th day, only one brief period of 4 minutes was noted. No 
brooding occurred after the 5th day. 
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The average frequency of feeding during the first 5 days while 
brooding was in progress was about once every 15 minutes. On the 
6th day, the frequency increased to an average of a feeding every 
6% minutes in the morning and every 51/5 minutes in the afternoon. 
This average held practically the same through the 7th and 8th 
days. No observations were made on the 9th and 10th days. On 
the llih day feedings took place every 7^/^ minutes. No observa- 
tions occurred on the 12th day. On the 13th day, the last the young 
were in the nest, feedings averaged every 8^ minutes in the morn' 
ing and every 4 minutes in the afternoon. Total average for the 
time observed was a feeding about every 6 minutes, after the 5th 
day. T\v‘ice on the second day, the supposed male was seen to carry 
insects to the brooding bird. That was the only time such behavior 
was noted. 

The favorite alighting place of the pair when en route to the 
nest was the mid-rib of the palm leaf, under which the nest was 
swung. There they would sit, sometimes one alone, but many times 
both together, chucking, or drubbing insects, waiting until they 
considered it safe to approach the nest hidden below. 

When feeding the young, the pair often clung to the side of the 
nest, with tail curved under it. They also fed from the rim. A 
favorite landing place was that part of the nest rim that was par- 
ticularly wide. If any disturbance were heard outside while the 
birds were within, they had the habit of clinging to the base of the 
nest, head down, and peering in all directions before venturing 
forth. Exit was usually made by flight toward the stem end of the 
leaf, but sometimes from under the tip. 

The pair showed greater annoyance at the presence of an ob- 
server than during incubation. Any attempt to approach the nest 
was provocative of rapid, excited chucks. 

As during incubation, the guard tree was frequently occupied 
by the supposed male, especially while the female was brooding. 
At times he kept up a constant chucking; again, only an occasional 
note was heard. The chuck note was often uttered near the nest, 
both as a scold and warning note and as a conversational note. Some- 
times it was loud and was uttered rapidly. At others it was casual 
and subdued. Both male and female emitted it, but the supposed 
female much less frequently than the male, and the tone was pitched 
lower and was softer. Both birds often chucked before going to 
the nest and immediately after leaving it. 
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Two long distance flights were noted. The flrst occurred at 2 
o ^clock on the 5th day. The pair flew from the guard tree, high above 
the tree tops, over the open country toward the west, and out of 
sight. After 5 minutes, one alighted on the mid-r'ib with an insect 
dangling from his bill. Only one bird went on the second flight* 
That took place on the 7th day. The bird was away 14 minutes. 

Excrement sacs were evidently eaten during the early care of 
the young. It was not until the 13th day that they were noted 
being carried out of the nest by the parents. At 12.23, 3.07, 3.54,^ 
and 4.20 pellets were carried from the the nest in the bill. 

As the time approached for the departure of the young from the 
nest, the pair became exceedingly nervous about my presence. 

The departure of the young from the nest was unwitnessed. It 
occurred on the 13th day of May, 14 days after the hatching of, the 
first egg. Four days later one of the parents was seen searching for 
insects followed by one young fledgling. The latter was constantly 
emitting a loud call note, yeep yeep yeep. 

young . — The general color of the freshly hatched young was red- 
dish orange. The center of the belly was mouse gray encircled by 
adjoining areas of red, yellow, orange and brown; the mandibles 
were pale orange edged w'ith ivory white ; the legs were orange ; the 
nails and tip of the upper mandible were ivory white. 

The color of the ball of the eye was slate gray; the iris, orange 
and the pupil mouse gray. 

Natal down was sparse and was distributed in rows. A row fol- 
lowed the contour of each eye, next to the center axis of the head,^ 
beginning at the nostrils and terminating at the crown; one also 
followed the contour of the shoulder, elbow and hip joints on the 
upper surface. The margin of the wing was edged with it. Two 
tufts of hairs occurred at the knee joint, on the tail and on the nape 
of the neck. A row extended along the spine from the rump, half 
way to the head. On the belly a row followed the contour of each 
hip joint. The color of the down was pale gray, except that on 
the belly knee and elbow joints, which was white. 

On the 3rd day, the oldest nestling showed wing quills just 
pricking through. By the 4th day the two youngest had begun to 
develop them, also. Those on the oldest one were longer and the 
down on the spine was disappearing. 

When the young left the nest on the 14th day, the plumage was- 
noted as follows; head, very dark brown; back, a shade lighter 
than the head; rump and tail, brown; wings, slate gray, edged 



NESTING OF THE PUERTO RICAN ORIOLE 


557 


with buff; breast, light buffy brown; belly bare; sides, ochre yel- 
low; under tail coverts, light yellow; general appearance, dark 
brown or slaty on top and buffy beneath. 

During the early part of their existence, the young made peeping 
sounds. This was first noted immediately after hatching, when one 
was in my hand. These sounds were inaudible on the first day 
from within the nest, but by the third day could be heard, if one 
were directly beneath it. By the 5th day they had increased in 
volume to such an extent that they were audible in the blind, sev- 
eral feet away. When the young heard their parents chucking on 
the mid-rib above them, they peeped lustily. By the 11th day they 
had developed a call note. It was emitted loudly and rapidly and 
was suggestive of the syllables, ti ti H, ti ti U tee, Hi ii ti teS. When 
ou of the nest the call note was a loud yeep. 

The Royal Palm Nest . — This nest, located on June 3, differed 
from that in the cocoanut palm, in that it had no radiating straps. 
It was attached to the leaf pinnae in only three places, with in- 
tervals of 4 pinnae and one pinna between attachments. It sug- 
gested a swinging basket. The heads of two young were visible above 
the rim. One of the parents was a bird in immature plumage. On 
June 9, one of the fledglings was found out of the nest in the bushes 
at the foot of the tree. On June 10, the remaining two young were 
still in the nest, but one had climbed out on the platform-like broad- 
ening of the nest rim between two of the attachments to the leaf. 
The other stood on the rim. The mature parent was seen to feed 
them, and was followed by the immature bird, which, after feeding 
carried out an excrement sac. During 42 minutes observation, the 
mature parent fed 4 times and removed excrement sacs twice. The 
immature bird fed once. However, the demands of the fledgling 
already out of the nest may account for the seeming neglect by the 
immature bird. At 9.40 one young was on the platform apparently 
eager to fly, but afraid. By 9.50, the other fledgling was standing 
on the nest rim. At 9.55, one climbed farther out over the rim, 
them clinging to the nest, turned around, wiih tail hanging do\vn. 
That was enough of a venture for one time; both fledglings climbed 
back into the nest and settled down, out of sight. They were fed 
twice, first by the immature parent, then by the mature one. After 
the latter flew, he chucked 20 times in a minute. 

At 3 P. M., on the same day, one of the parents was seen cling- 
ing to the very tip of the terminal shoot of the royal palm. One 
fledgling had vacated the nest altogether. The other was clinging 
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to the rim. One leg slipped ; he drew it back as if afraid of falling, 
and climbed inside the nest, but was soon out again. This time he 
let go with his feet and tried his wings. He flew upward directly 
above the nest toward the mid-rib which was about 3 inches above 
him, then dropped back into the nest. Unfortunateily, the flnal suc- 
cessful flight was unwitnessed, and was accomplished during a very 
few minutes absence from the nest. Upon return, the young were 
in the bushes at the foot of the palm, giving the yeep yeep call, and 
the parents were chucking nervously. 

Before closing I wish to extend my most grateful appreciation 
to Dr. Stuart T. Danforth for the reading of the manuscripts and 
for his interest and assistance in innumerable ways; to Miss Elsie 
Mae Willsey for the use of her attractive week-end house at Al- 
garrobo, which made possible these observations; and to the late 
Mr. William Burlingame for his hospitality and willing assistance 
rendered about the finca, 

Jaffrey, New Hampshire. 



SOME OBSERVATIONS ON THE NESTING HABITS OF 
ADELAIDE’S WARBLER 

By Nina G. Spaulding 

Adelaide’s Warbler {Dendroica adelaidae Baird) is a species 
that is endemic to the island of Puerto Rico and the adjacent island 
of Vieques. It is a common resident at Algarrobo (between Manati 
and Vega Baja) on the same five-hundred acre finca already described 
in my paper on the nesting habits of Latimer’s Vireo. The dense 
jungle of icaco brush so prevalent over the finca is a favorite haunt 
of both species. However, their preferences differ in one respect; 
ivhile Latimer’s Vireo is to be found most frequently on the border 
of d(*nse brush, Adelaide’s Warbler favors almost impenetrable tan- 
•gles. It is found in dense growth scattered over pasture land. It 
was also a visitor in the tangled scrub about the house that had pur- 
pously been left in its native state.. It seemed undisturbed by the 

presence of man; all it asked to be a common visitor about the 

home was plenty of cover. 

Song . — The song of this species is a clear, rather loud trill. It 
has several variations, as follows; 

1. A rapid trill on one tone. 

2. A rapid trill on one tone terminating with an upward in- 

flection. 

2. A rapid trill on one tone terminating with a downward 
inflection. 

4. A rapid downward trill. 

o. A douniward trill followed by an ascending trill. 

6. A descending trill terminated by an emphatic upward in- 

flected wee. 

7. A rapid trill on the same tone with a marked retardation 

on the downward inflected notes at the end, thus; click- 
eh ch ch^ -c/? ch _ ch eh ch ch . 

8. A song similar to that of the Nashville Warbler of North 

America. 

9. The next song can be best indicated by a downward trill, 
a and an ascending wee. 

10. An up trill and a down trill, terminated with an emphatic, 
upward inflected hu-S. 

The frequency of the song of the male, during an hour’s observa- 
tion on the morning of February 10, 1931 was as follows: 10.29, 
10.38, 10.43, 10.48, 10.54, 10.59, 11.02, 11.23, 11.24, 11.26, 11.28, 

650 
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11.31, 11.31^, 11.31%, 11.32, an average of once every 4% minutea^ 
the longest time between songs, being 9 minutes and the shortest, 
being 15 seconds. On February 28, an Adelaide’s Warbler waS' 
heard singing all the afternoon in a brushy pasture, south of the: 
house. 

My notes on the pre-nesting activities of this warbler are meager; 
Two were seen feeding together on March 9 in dense shrubs by an 
algarroho tree. They uttered a weak chip as they searched rapidly 
among the leaves for insects, and sang occasionally. Again, on 
March 19, two were noted singing in close proximity. They an- 
swered one another. If they were a mated pair or two males, re- 
mains undetermined. It is possible that during courtship the female* 
has a short period of singing. On March 24 a solitary male (sup- 
posedly) was noted singing and feeding. He dashed out in sight, 
after an insect. The snap of his bill was like that made by the* 
breaking of tiny dried twigs. On April 8, 1931, two birds were 
answering each other, separated only by a trail. They appeared tO' 
fly off in opposite directions which would indicate that they were 
both males. Thereby, any foregone conclusions that these pairs seett 
flying about in the early spring, feeding and singing responsively, 
are mated pairs, is precluded, which leaves the problem as to any 
singing on the part of the female still unanswered. On April 11, 
1930, from 9.30 to 10, two birds were note singing responsively in 
a cocoanut grove. Also, on that date, a pair noted feeding together 
were not singing but were uttering the chip chip call note. As soon 
as one stopped, the other took it up. The latest record of responsive 
singing occurred on April 24, 1930. Two birds were singing in the 
bushes bordering the brook. One bird was in the dense shrubbery 
by Ihe brook. The other was across a small open space in a clump- 
of bushes. They were singing the different variations of their char- 
acteristic trill. After one sang the other replied instantly, sometimes- 
by the same trill given by the fir.st and sometimes by a different 
one. Once, the bird in the bushes by the brook flew across the open 
space into the clump of brushes where the other bird was feeding. 
The other chased it back, through the open space to its original 
feeding place by the brook, where the responsive singing continued 
uninterruptedly. If they were of the same or opposite sexes re- 
mains undetermined. 

Nesting Season. — ^We have a few records to help us to establish 
the length of the nesting season of this bird. Wetmore {Saientific 
Survey of Porto Rico and ihe Virgin Islands, vol. IX, 1927, pt. 4^ 
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p. 517) places the breeding season in May and June. The only 
records made up to 1921 are by Bowdish in 1900, Wetmore, 1912^ 
and Suothers in 1921. Wetmore reports breeding activities on Vie- 
ques as early as the latter part of March. The next record was- 
made in 1924 by Danforth {Journal of the Department of Agri- 
culture of Porto Rico, X, 1926, p. 120). He reports finding a nest 
on May 6, and concludes that the birds apparently nest in May. 
However, there is evidence that breeding season extends over a longer 
period than those earlier records had led us to believe. Beatty 
{Journal of the Department of Agriculture of Puerto BicOf XV,. 
1931, p. 29) records an Adelaide’s Warbler in the process of nest 
construction an early as April 14. On the 27th in the same month 
he located an incubating bird. More extended observations place 
the beginnings of nesting activities at a still earlier date. As early 
as April 9, (1931), I noted a pair of these warblers feeding juveniles 
that were evidently just out of the nest. They were also observed 
on the 11th, 12th and 24th. From this data we may conclude that 
the nest building season may begin at quite an early date in March. 
According o Wetmore ’s observations on Vieques, it would seem that 
the nesting period covers practically the same length of time on the 
two islands. 

Nest. — Nests of this warbler proved exceedingly difficult to find. 
This was due to three reasons: their singing habits are such that 
they are of no aid at all in locating a nest; their nests are placed 
in such impenetrable, brushy tangles that one does not naturally 
walk in -those places; they are so well concealed that if one passed 
a nest, the chances are that he would not see it. In view of theso 
facts, I feel myself fortunate to have located even one during tho 
three winters spent on the finca. That eventful occasion happened 
on the afternoon of May 7, 1930, and was probably due to the fact 
that the bird had inadvertently placed its nest not far from a trail,. 
where there was a slight opening into the brush. A bulgy appear- 
ance among a thick cluster of leaves, near the top of an icaco shoot,, 
about ten feet in height, aroused suspicion. Upon nearer approach,, 
it proved to be the long-sought nest of this species. It contained an 
incubating bird, and was so Avell screened from view, that after com- 
pletely encircling it, only one place was found sufficiently exposed 
for observation. There, between the leaves, the tail and back of an 
incubating bird could be indistinctly seen. 

This nest was situated in the tallest of the surrounding icaco 
saplings. It leaned at an angle of about 45 degrees. Its terminal 
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fork consisted of a bunch of three or four upright twigs, heavily 
foliaged. It was in the midst of these that the bird had placed 
her nest. These twigs gave ample support, sustaining the nest in 
an upright position above the main stem, and the heavy foliage 
almost entirely concealed it. It was about 8 feet above the ground 
The nest was a closely woven, cup-shaped affair, and was composed 
of soft grass densely in4erwoven except on the outside at the base, 
where it was rather loose and dangling, and was composed of the 
coarser seed-stalks of grasses that were soft and tattered, being 
partially dessicated. It was lined with feathers. 

Ornithological literature yields meager and varying reports on 
the nest of this species. Referring to the publications already men- 
tioned, we find the following, which for comparison I have arranged 
as follows : 


Authority 

Elevation 

Main Composition 

Lining 

Wetmore 

4 ft. 

gray moss 

fine grass 

Danforth 

3 ft. 

soft grass 

none 

Beatty (2 

6 ft. 

soft grass 

feathers and 

nests) 



hair 

The writer 

' 8 ft. 

soft grass 

feathers 


Note the close agreement of Beatty ^s and the writer ^s reports. 
In the case of one of Beatty ^s nests, however, he found some cotton 
added to the feathers. In regard to Danforth’s nest, as he says it 
was unoccupied may 1 venture to suggest that it was unfinished. 
The description of Wetmore’s nest, which was also an unoccupied 
one suggests that of a Latimer’s Vireo, except that no mention is 
made of the Tillandaia stems always used as the main composition in 
nests of this species. In view of reports on nests that were actually 
occupied, a question is raised, not satisfactorily answered, as to the 
employment of moss in the nest of this species. 

Nest measurements were as follows: 

I Inside 1%" X 1 V 2 
Diameter J 

I Outside 2 y 2 " X 2% 

Outside 2l^" 

Depth < 

I Inside 1%" 
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Eggs , — The clutch observed consisted of 3 eggs. They were 
white sprinkled with small dots of reddish brown. A wreath of 
heavy splashes of the same color encircled the larger end. One egg 
measured as follows : 14V^ mm X H mm* Only the one was meas- 
ured due to fear of desertion on the part of the incubating bird. 

Incubation , — This activity was allotted to the female, a conclu- 
sion reached because of the fact that the setting bird did not sing. 
When found on May 7, the eggs were within 11 days of hatching. 
During the first four days the approach to the nest was accomplished 
by alighting directly on the nest rim. On the 5th day, at 4.49 P. M., 
the bird came sneaking up the twigs behind the leaves, and stealthily 
crept into the nest from the farther side. Prom that time, this was 
her usual method of approach. When departing from the nest she 
usually dropped down into the bushes, but sometimes flew directly 
into the brush beyond. On May 15, when the eggs were within 3 
days of hatching she showed greater caution on leaving the nest, 
by looking in every direction before flying or sliping down into the 
bushes. Until this day, she had kept herself al)solutely invisible 
when away from the nest, but on the morning of the 15th at 10.04, 
when ready to leave it she spread her wings when in a sitting posi- 
tion and slowly crept out, behind some leaves, then down the 
branch about a foot, where she stood for a few seconds. She cap- 
tured an insect, then keenly inspected the leaves for more, after 
whicli, she crept back up the twig and into the nest. The time out 
was 2 minutes. Later, at 11, she flew out of the nest and out of 
sight but in 1 minute Avas visible on a twig below it. She pecked 
at a leaf once or twice. In 3 minutes she was back in the nest, 
and again, on the some day, when she was off for 26 minuies, she 
was within sight of and not far from the nest during the last four 
minutes of her absence. 

As to restlessness, her behavior on the nest varied. On May 11, 
she sat (quietly in the morning until noon, when she began to show 
distress from the heat of the broiling noonday sun, by sitting with 
her bill open. The sun’s rays fell between the icaco leaves directly 
upon her. At 12.32, she was sitting protractedly with bill open. 
At 12.38, she raised herself above the nest, and spread her wings, 
as if either for relief from the heat, or to cool the eggs. After 3 
minutes, she preened, spreading on wing, then sat with bill wide 
open. 5 minutes later, she raised herself as if to admit air, and in 
3 minutes, changed her position so that she was sitting with her 
side toward me instead of her tail. This position was maintained 
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for 7 minutes, when she changed again to her usual position, with 
tail toward me. Obser\"ations ceased at 12.57. On the 14th and 
15th, when observations were resumed she was normally quiet. How- 
ever, on the 16th, she became exceedingly restless. She was con- 
stantly rising, then settling, tucking her head under her breast, 
stretching her head over the rim of the nest and looking all around. 
The temperature that day was 99 degrees in the shade. 

The following morning. May 17, the extreme nervousness of the 
bird noted on the 16th was lacking. She was incubating on my 
arrival and remained thus for 36 minutes sitting very quietly. 

She was still feeling the effect of the heat, for her bill was open 
upon my approach and she at once arose and remained standing 
during 4 minutes. She turned the eggs 3 times during the morning. 
This was the day proceeding the hatching of the eggs. 

The length of the incubating periods varied from 20 minutes to 
36 minutes. The average for one period was 26 minutes. 14 hours 
27 minutes was the total time spent in observation during incuba- 
tion. The female incubated a total of 7 hours 12 minutes or about 
half of the total time of observation. 

The male proved himself an adept at complete concealment dur- 
ing this time. Not once was even a glimpse of him obtained. He 
sang, but chiefly over in the brushy tract that lay across the trail 
from the nest. Occasionally, however, he wajs heard in bushes ad- 
jacent to the nest, but he was such a wanderer and his songs were 
so infrequent that one could never locate his nest, by following his 
voice. 

Hearing of the Young , — The eggs hatched on May 18, 11 days 
after the nest was found. Both parents shared in the care of the 
offspring. The similarity in the plumage precludes any definite 
statement in regard to the first appearance of the male at the nest. 
On May 19, the day after hatching, at 3.55 P. M., the first positive 
knowledge was obtained on that score when both birds appeared 
at the same time, and one of them sang, thus proving himself to be 
the male. At 4.02, one of the pair fed and brooded. At 4.06, the 
male sang, proving that it was the female who was on the nest. 
When she heard him, she perked up her head and slipped off. At 
4.10, both birds again arrived at the nest. One of them fed the 
young, and then the other crept inside and brooded. At 4.17, the 
brooding bird flew and the young were left uncovered. The nest 
was vacated by the parents for 24 minutes, though one feeding oc- 
curred during that time. At 4.41, the pair again arrived at the nest 
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together one feeding and the other brooding as before. No singing 
was noted while this bird was on the nest. I concluded that the 
brooding bird was the male and that he shared in the brooding as 
well as in the feeding. 

Excrement was eaten 5 times from 9.30 to 11.50 in the morning 
and twice from 2.30 to 5.32, in the afternoon. During that time, 
there were 17 periods of brooding, the longest lasting 17 minutes, 
and the shortest, 3 minutes. The average length of a brooding pe- 
riod was 8 minutes, 45 seconds. The longest time the young were 
left uncovered was 29 minutes ; the shortest, 4 minutes, the average 
being 13 minutes 22 seconds. Feedings averaged every 17 minutes 
53 seconds. 

On the following day, May 20, observations were made from 9.25 
to 12. Not once did both of the birds arrive at the nest at the same 
time. At 11.46, when the brooding bird flew, the mate instantly 
arrived at the nest with insects, proving that both birds were work- 
ing. There were 6 periods of brooding, during 3 of which, there 
was no singing on the part of the bird oflP the nest, possibly indicating 
that the brooding bird was the male though it was not positive proof. 
The length of the 6 brooding periods in minutes was 3, 15, 13, 15, 9 
and 6, respectively. The periods wdien the female was kno^vn to be 
brooding because the male was heard singing, were longer than when 
no singing was heard, being the periods that were 15, 13 and 15 
minutes in duration. Brooding periods averaged 10 minutes 10 sec- 
onds as compared wdth 8 minutes 45 seconds on the previous day. 
The longest time that tlie young were left uncovered was 25 minutes 
and the shortest 7 minutes, as compared with 29 minutes and 4 
minutes on the .previous day. The average time uncovered was 15 
minutes 40 seconds. Feeding occurred 18 times averaging every 
811/18 minutes as compared with every 17 minutes 15 seconds on 
the previous day. Times between fedings in minutes were 4, 2, 4, 
5, 2, 3, 2, 3, 22, 16, 35, 2, 7, 15, 9, 4, 5 and 9 respectively. The 
longest were during the brooding periods, when the young were 
never fed, wdth the exception of one occasion, subsequently noted. 

Excrement was eaten by the bird before entering to brood. At 
10.07, for the first time a sac was carried out of the nest into the 
bushes, and dropped. The male averaged a song every 9% minutes. 
Two periods of unusual frequency occurred, the first lasting from 
10.45 to 11.01. He sang 35 times, averaging a song every 7 seconds. 
The second period began at 11.46 and ceased at 11.54, when one of 
the pair began to brood. No more singing occurred while the brood- 
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ing was in progress. The insects fed were larger than on the first 
dy, most loads being visible as they protruded from the bird's bilL 
On May 21, the third day, two changes in behavior on the part 
of the parents were noted. The minute the brooding bird flew the 
mate took her place, and once the mate brought the brooding bird 
an insect, who in turn fed it to the young. When a camera was 
set up, the brooding bird remained tenaciously on the nest until 
it was directly in front of and very close to her, when she flew^ 
It was a long time before either of the pair returned. Scolding 
notes and an occasional song could be heard, until finally, one ven- 
tured up the branch below the nest, but was too frightened to enter. 
After a few minutes another attempt was made with the same result. 
The third attempt was successful. One of the pair crept up the 
branch to ihe nest rim and fed the hungry young. Insects were- 
then brought 4 times in quick succession. The click of the cameta 
was unheeded by the busy pair. 

It will be noted that these warblers offered no resistance when 
the nest was approached. However, in time of extreme danger they 
became ardent defenders of their offspring, even to risking their own 
lives. It was not by direct attack, but by behaving in such a man- 
ner as to attract attention to hemselves, and thus away from the 
young. An exhibition of this sort occurred the first day the young 
were out of the eggs. The owner of the finca inadvertently passed 
directly in front of the nest when mounted on his horse. He did 
not see it, but his eye was at once attracted to something fluttering 
in the grass at his horse 's feet, which he soon ‘made out to be a bird. 
Then he saw the nest and that it contained young birds. The parent 
had made as big a commotion as a small bird could, to draw atten- 
tion away from her newly hatched young. 

On May 21, it was noted that the excrement sacs were both eaten 
and carried away by the parents. 

An examination of the young, when 6 days old disclosed a row 
of black pin feathers tipped with white extending down the spine. 
Similar ones were also visible through the down on the head. On 
the sides, directly below the wings was a row of yellow pin feathers. 
The wings were bare. The bill as dark gray edged with white* 
Legs and feet were gray. Unfortunately observations during the 
remaining days of the nesting cycle were prevented by the necessity 
of other duties which prevented the author from continuing h&r 
observations. 





NEW EUPTERYGINE LEAFHOPPERS FROM PUERTO RIOO 
(Homoptera — Oicadellidae) 

By P. W. OMAN, 

United States Department of Agriculture, Bureau of Entomology 
and Plant Quarantine. 

Included in this paper are descriptions of live apparently new 
Eupteryginae for which names have been requested. Two of the 
species, Dikraneura cedrelae and Empoasca papayae, are reported 
to be of considerable economic importance. Thanks are due Dr. L. F. 
Martorell and Dr. J. II. Jensen for furnishing additional specimens 
of these two species upon request. 

Protalebra bruxmea, nsp. 

Figure 1 

In size and general form resembling Protalebra ociolineata Baker, but 
darker brown in color and with the color pattern somewhat like that of Pro- 
talehra omega Van D. Length 2.6-2.75 mm. 

General ground color brown; face, legs, disk of crown, and portions of 
pronotum and acutellum paler. Fore wing with a broad, fuscous- bordered, 
cream to ivory vitta curving from near apex of scutellum to middle of costal 
margin and then back to commissural line near apex of clavus, the vittae on 
the two fore wings thus forming an irregular ovate mark; a smjill, irregular, 
ivory spot at apex of clavus and a larger one opposite this on the costal margin, 
both partly bordered with fuscous; apical cells smoky subhyaline. 

Head slightly narrower than pronotum; crown short and bluntly rounded. 
Lateral margins of pronotum diverging posteriorly, posterior margin shallowly 
concave. Fore wings relatively short and broad. Seventh sternite of female 
much longer than preceding sternite, posterior margin with a short, triangular 
projection medially. Male plates smaller than those of octolineaia but relatively 
broad basally and tapering gradually to blunt tips. 

Aedeagus very broad and rather short, distal portion curved abruptly up- 
ward, apex with a pair of short, finger-like processes which extend laterad ahd 
slightly cephalad. Connective very short. Style stout, slightly curved, notched 
on outer margin distally and with tip bent outward. 

Holotype male, allotype female, and 1 male and 1 female para- 
type from Villalba, Puerto Rico, June 28, 1934, R. G. Oakley. Types 
in collection of the United States National Museum (Cat. No. 52086). 


S87 
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Joruma neascripta, n. sp. 

Figure 2 

Belated to Joruma ascripia McAtee, with which it agrees in general habitus 
and wing venation, but slightly smaller and with the male plates broader, 
shorter, and bent upward posteriorly. Length 2.5 mm. 

Anterior margin of head between eyes bright red; eyes dull red to brown 
above, sordid yellow below. Face and legs pale yellow. Crown, pronotum, and 
scutellum sordid brownish-yellow, the scutellum with a pair of triangular fus- 
cous marks basally. Fore wing sordid yellow on basal one-half, with an ex- 
tension of this color along costal margin to first cross- vein; remainder of fore 
idng smoky fuscous subhyaline. Hind wing smoky subhyaline. Abdomen brown 
to yellowish-brown. 

Crown bluntly rounded, median length less than basal width. Pronotum 
short and broad, scutellum relatively large. Wings shorter than in ascripta. 
Posterior margin of seventh sternite of female triangularly produced. Male 
valve very small; plates rather broad, not slender and Anger-like as in ascripia, 
and with the distal one-third bent abruptly upward. 

Aedeagufl relatively short; middle portion broadened for muscular attach- 
ment and bearing a pair of slender, blunt- tipped processes which extend cau- 
dally; terminal portion carrying ejaculatory duct short and curved upward. 
Style broad medially, with a slender, hair-like seta arising on outer margin 
beyond middle and extending backward and outward. Distal portion of style 
long, slender, and sharply pointed. 

Ilolotype male, allotype female, and 1 male paratype from Ma- 
nati, Puerto Rico, May 2, 1933, on ‘‘hicaco^^ Chrysobalanus icaco L. 
One male paratype from D^Abadie, Trinidad, Oct. 15, 1918, H. Morri- 
son (A 761). Types in collection of the United States National 
Museum (Cat. No. 52087). 

Dikraneura lentrosemae, n. sp. 

Figures 3, 4 

Belated to Dikranema dehilis McAtee but slightly larger and with a much 
longer head. A small, slender species without distinct color markings. Length 
2.75 mm. 

General color pale yellowish-white, sides of thorax and portions of face 
below antennae pale yellow. Fore wing hyaline with an iridescent golden tinge; 
apical region with indefinite smoky marks in the form of an oblique dash in 
the outer apical cell, a spot at the base of the second apical cell, and a faint 
eubmarginal stripe. 

Crown distinctly longer medially than basal width, disk nearly fllat, anterior 
margin broadly rounded to the face. Pronotum about as long as crown; lateral 
margins nearly straight, diverging slightly posteriorly; posterior margin shal- 
io^y concave. Lateral margins of seventh sternite of female short, posterior 
margin bluntly, triangularly produced. Male valve small, plates broad basally, 
tapering to slender upturned tipe, length greater than combined baaal width. 
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Sternal apodemes of male unusually long, reaching nearly to middle of 
sixth segment, apices bluntly rounded. Dorsal spine directed caudad, tip curved 
downward. Aedeagus with its two slender accessory processes curved upward 
porteriorly. Style relatively stout, tip curved downward and bluntly pointed. 
Anal tube with several long, dlamentous setae distally. 

Holotype male, allotype female, and 1 male and 1 female para- 
type from Mayaguez, Puerto Rico, Jan. 17, 1936, swept from Cen- 
trosema {Bradbwya auct.) by F. M. Wadley. One female paratype 
from Pueblo Viejo, Puerto Rico, Dec. 18, 1935, collected at light by 
W. A. Hoffman. Types in colection of the United States National 
Museum (Cat. No. 52088). 

Dikraneura cedrelae, n. sp. 

Figures 5, 6, 7, 8 

Related to Dihranewa ftUva Osborn but slenderer, not so distinctly flat- 
tened, and without the distinctly fulvous ground color. Length 3-3.25 mm. 

General ground color pale stramineus above, yellowish-white below. Eyes 
dull reddish-brown. Fore wing with a pair of smoky-fuscous spots distally, one 
each in the outer and inner apical cells. Tip of ovii)ositor sheath black. 

Crown only slightly convex, anterior margin bluntly angled medially, median 
length about twice length next to eye. Pronotum broad, lateral margins nearly 
straight, posterior margin shallowly concave. Posterior margin of seventh 
etemite of female irregularly rounded, with a faint notch medially. Male valve 
unusually large, about one-half as long as its basal width, posterior margin 
rounded, with a very faint median notch. Male plates rather slender, not 
contiguous on basal one-half. 

Sternal apodemes of male relatively short, reaching to base of fifth seg- 
ment, apices bluntly rounded. Dorsal spines of male pygofer directly obliquely 
inward and backward, curving first ventrad and then dorsad. Aedeagus slender, 
the portion carrying the ejaculatory duct short and curved upward, distal por- 
tion of aedeagus consisting of a pair of slender, spinc-like processes directed 
backward and slightly upward. Style broad at middle, distal portion slender, 
apex slightly broadened. 

Fifth-instar nymph broad and distinctly flattened, length 2.75 mm. Crown 
nearly quadrangular, slightly broader anteriorly, anterior margin with five pairs 
of short, blunt, tooth-like projections, lateral margins each with a small projec- 
tion just in front of antenna. Ground color pale stramineus with fuscous to 
black marks as follows: Narrow anterior border of crown; a transverse row 
of four spots on crown between antennae, another on base of crown, and one 
on each of the three thoracic segments; elongate spots on wing pads of fore 
wings; a basal spot on each wing pad of hind wings; a spot on the lateral 

margin of each tergite from the third to the eighth inclusive; a pair of 

small spots near the median line on the eighth tergite; a pair of large spots 
near the median line on the ninth tergite; a spot covering the tip of the ab- 
domen; small irregular basal spots on both fore and middle tibiae; and a 

stripe on posterior tibia along base of spines. 
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Holotype male, allotype female, and numerous paratype includ- 
ing specimens of both sexes from Dona Juana Plantation at Villalba, 
Puerto Rico, March 2, 1937. Other paratypes from Aibonito, Puerto 
Rico, March 2, 1937, and Maricao Insular Forest, Maricao, Puerto 
Rico, Dec. 15, 1937. All specimens collected by L. P. Martorell from 
Cedrela odorata L. Types in collection of the United States Na- 
tional Museum Cat. No. 52089. 

Empoasoa papayae, n. sp. 

Figures 9, 10 

Size and general form of Empoasca fahae (Harr.) but with well developed 
dorsal spines and with each lateral process having a short, sharp projection 
just basad of the curved, pointed apex. Length 3-3.25 mm. 

General color pale iridescent green with irregular greenish-white areas on 
head and thorax. Cro^vn slightly less produced anteriorly than in fahae. 
Male plates typical for the genus. The female of what appears to be this 
species has the posterior margin of the seventh sternite produced and evenly 
rounded. 

Sternal apodemes of male small and inconspicuous. Tergal apodemes irreg- 
ularly quadrangular in outline, curved ventrad laterally. Dorsal spine straight 
or nearly so, tapering gradually to a blunt point. Lateral process curving up- 
ward in lateral view, with a spine-like projection in a dorso-lateral position 
just before apex, and apex pointed and strongly recurved. Apex of style 
sharply pointed, curved laterad distally. 

Holotype male and 6 male paratype from Mayagiiez, Puerto Rico, 
March 25, 1937. (P. R. No. 2010). Also 2 male paratype from the 

same locality, Feb. 5, 1937 (P. R. No. 1789). Nymphs and females 
associated with the males appear to be the same species. All ma- 
terial collected by J. H. Jensen on Carica papaya L., and reported 
to be associated with the ‘‘bunchy-top disease of papaya. Type in 
colection of the United States National Museum (Cat. No. 52090). 
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Explanation op Plates 

Fig. 1. — Aedeagus, connective, and styles of Proialehra hrunnea. 
Fig. 2. — Aedeagus, connective, and tyles of Joruma neascripta. 
Fig. 3. — Sternal apodemes of male of Dikraneura centrosemae. 
Fig. 4. — Lateral view of male genital capsule of Dikraneura cen- 
trosemae. 

Fig. 5. — Head of fifth instar nymph of Dikraneura cedrelae. 
Fig. 6. — Sternal apodemes of male of Dikraneura cedrelae. 

Fig. 7. Dorsal view of male genital capsule of Dikraneura ce- 
drelae. 

Fig. 8. — Lateral view of aedeagus of Dikraneura cedrelae. 

Fig. 9. — Ventral view of male genital capsules of Empoasca pa- 
payae. 

Fig. 10. — Lateral view of male genital capsule of Empoasca pa- 

payae. 







A NEW FUNGUS ON FICV8 NITIDA THUNB 


John A. Jump, Graduate Student, 

University of Pennsylvania. 

While visiting at the Agricultural Experiment Station in Rio 
Piedras during the summer of 1936 the writer became interested 
in a fungus appearing upon Ficus mtida Thunb. which had been 
sent to the laboratory for identification. Subsequent study of the 
organism at the botanical laboratory of the University of Penn- 
sylvania indicated that it was an unreported species of Hypoxylon. 
The name Hypoxylon borinquensis is proposed by the writer and the 
species is herewith described: 

Hypoxylon borinquensis sp. nov. Stroma latissime eflfsa, carbo- 
naceo, nitida, subsuperficiale in trunci ramorumque cortice, aliquid 
scabra propter ostiolis papillis, extus intusque nigrum. Peritheciis 
prerique, ovoides-oblongis, .2 — .4 mm. lata. Ascis cylindraceis, den- 
sissime stipatis, brevissime stipatatis, aparaphysatibus, 130-160 X 
7-8p, octosporis. Sporidiis monostichis, subacutis, fusiformibns v. 
ovatis, saepe inequalateralbus, subfiavis, 16-18 X 3.5-5|A. Hab. in 
ramis truncibusque Pici nitidi in Puerto Rico. 

Stroma broadly effused, carbonaceous, shining, subsuperficial in 
bark of the trunk and branches ; somewhat rough due to the papillate 
ostioles; black within and without. Perithecia numerous, avoid- 
oblong, .2 — .4 mm. wide. Asci cylindrical, very densely crowded, 
very short stiped, 130-160 X 7-8u, eight spored. Ascospores monos- 
tichous, subacute, fusiform or ovate, often inequilateral, yellowish, 
16-18 X 3.5-5p. Habitat in branches and trunks of Ficus nitida in 
Puerto Rico. 

The stroma in gross form bears some resemblance to both Eutypa 
erumpens Massee and Nummularia tinctor Berk, and, since these 
fungi are also found in many of the islands of the Wset Indies, a 
careful examination should be made of diseased Ficus in order that 
the organism involved may be correctly determined. Eutypa erum- 
pens has been reported as occurring on Ficus nitida and Cacao in 
Trinidad. 

Is is quite diffcult in many cases to identify the genus of a fungus 
in the group of the Spheriales which includes Eutypa, Diatrype, 
Hypoxylon and Nummularia, as they are similar in many respects 

m 
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and have transitional forms of which the generic status is debatable. 
Hypoxylon horinquensis corresponds in certain respects to Nummu- 
laria tinctor and perhaps should be regarded as a Nvmmularia, but 
the writer is included to consider Nummularia an invalid genus. 
Ellis & Everhart (1) refer to the genus as being too close to Hy- 
poxylon in many of its forms and Miller (2), points out that the 
conidial layer actually arises in the same manner in both genera, 
although it was upon this character that the two genera were origin- 
ally separated. Nummularia supposedly possesses a substromal coni- 
dial layer which is not found in Hypoxylon, but Miller has proved 
this distinction to be fallacious and concludes: ^‘It is only logical to 
place the species that were taken out of Hypoxylon and placed in 
Nummulariu back in Hypoxylon,^ ^ The writer concurs with this 
point of view and accordingly has placed tlic fungus from Ficus in 
the genus Hypoxylon, 

Hypoxyhm horinquensis forms an unusually large stroma on its 
host. The average dimentions were not included in the description, 
as there was not enough material available to make a significant 
average, but a single stromatic surface of 1 dm. in width by 1-3 
dm. in length might be expected when occurring on a limb or trunk 
of a sufficiently large diameter. 

Botanical Laboratory 
University of Pennsylvania 
Philadelphia, Pa. 

1. Gollens, A. E, Dept, of Agri. of Trinidad, (n.s.) 61:33-43, 1909. 

2. Ellis & Everhart North American Pyrcnomycetes, Newfield 1892. 

3. Miller, J. M. Biologic Studies in the Spheriales. 

Mycologia 20 ; 1928. 
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Fig. 1 
Pig. 2, 
Pig. 3 
Pig. 4, 
Pig. 5, 
Pig. 6 
Pig. 7 


Explanation op Plates 

— Stroma on wood of Ficus mtida. 

— Ascospores of Hypoxylon horinqueusis sp. n. 

— Habitat drawing. 

— Surface of stroma showing ostioles. Enlarged. 

— Diagramatic section through stroma. Asci omitted. 
— Ascus of H. horinqueusis, 

. — Ascospores. 







THE ANT, MONOMOBIVM GABBONAEIUM EBENINUM FO- 

BEL, ZN A NEW BOLE: AS PBEDATOB ON THE EGO- 
OLUSTEBS OP DIATRAEA 8ACCHABALI8 P. IN 
PUEBTO BIOAN CANE FIELDS 

By 

Gbo&gs N. Wolcott, EntomologiBt, 
and 

Luis F. Mabtosell, Assistant Entomologist, 

One-sixth of the nearly 9,000 egg-clusters of the sugar-cane moth- 
borer, Diatraea saccharalis P., collected between September 1936 and 
September 1937 in the cane fields of Puerto Rico, had been partly or 
completely devoured by some predaceous animal at the time of obser- 
vation. The mere presence of a moth-borer egg-mass on the cane leaf 
often causes the eventual appearance of a chlorotic spot in the leaf 
tissue, and many such chlorotic spots shaped like egg-dusters were 
noted but could not be included in the count because no bit of egg- 
shell remained to prove definitely that an egg-mass had previously 
rested there. Sometimes the predaceous animal had left the merest 
rim of chorion; more often the entire lower layer of the egg-shell 
remained attached to the leaf. Sometimes only part of the egg- 
cluster had been eaten, and under these circumstances it was possible 
to note that it apparently made little difference to the animal feed- 
ing upon them whether the eggs were fresh and unparasitized, or 
whether they were black from the attack of Trichogramma minutum 
Riley. Egg-masses from which the caterpillars had hatched, and 
those from which the parasites had emerged were also often eaten, but 
rarely consumed so completely and neatly : in many cases they were 
merely bitten into and messed up. 

The observations on the presence of moth-borer egg-clusters were 
made during each month of the year in every important cane-produc- 
ing section of the Island. Listing every eaten egg-cluster by lockl- 
ities indicates little difference in geographic distribution. To be sure, 
the Ponce region with 150 eaten egg-clusters, the (tuayama-Yauco re- 
gion with an equal number and the Guanica-Yauco region with 123, 
seems to indicate a somewhat greater abundance in the semi-xeroph\d:ic 
South Coast than 120 in the Toa Baja-Dorado region and 107 in 
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the Arecibo region, but the total of all North Coast observations is 
more than for the South Coast. Noting all the instances where more 
than half of all the egg-clusters observed in the field had been eaten 
indicates quite a chance distribution, as do also the few instances 
where all egg-clusters had been eaten. The greatest number of eaten 
ogg-clusters collected in an hour was at Toa Baja on February 23, 
1937, where, out of a total of 70, those eaten numbered 30. 

The differences in the completeness and neatness with which egg- 
clusters were eaten suggested that more than one kind of organism 
might be responsible. The Coccinellid beetle, Cycloneda sanguinea 
L., is a common insect in cane fields, being an important predator 
on the yellow aphis, Sipha ftava Forbes. Presumably it could eat 
other bits of animal matter of equivalent size, but it has never been 
observed in the field feeding on moth-borer eggs, and when' confined 
with them in a cage, did not eat them. The beautiful red and blue 
Lycid beetle, Thonalmus chevrolati Bourgeois, of which nothing is 
specifically known as to its food-habits (altho they are supposed to 
be predaceous), is common in fields of young cane in the Gu&nica 
region, but, tested in a cage experiment, also gave negative results. 

In a field of young ratoon cane near Rio Piedras, examined on 
October 1, 1936 by the junior writer, small black ants were noted 
feeding on a partly parasitized egg-cluster. Specimens submitted 
to Dr. M. R. Smith were identified by him as Monomorium carbonor 
rixvm F. Smith, subsp. ebemnum Ford. Ants of this species (as 
determined by the wTiters) were repeatedly noted subsequently feed- 
ing on egg-clusters altho the field notes record only the following: at 
Isabela on December 23, 1936 eating fresh eggs; at Toa Baja, May 
4th, 1937, eating parasitized eggs; at Quebradillas on July 15th, 
also eating parasitized eggs; and at Yabucoa on July 29th, eating 
the egg-shells of a hatched cluster. It is possible that some other 
predator may be responsible for some of the eaten egg-clusters, but 
at this minute black ant is the only organism which has been actually 
seen in the field eating the eggs, and as the records show that it 
feeds on fresh, parasitized and hatched eggs, it would appear prob- 
able that it is r^ponsible for most, if not all of the destruction noted. 
Monomorium carbonarium ebeninum is a common ant in all parts 
of Puerto Rico, living in various places besides cane fields. In cano 
fields, its previously recorded activities were to nest under the leaf- 
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sheaths of cane and in moth-borer tunnels in the stalks of cane, 
and to attend the yellow aphis, Sipha flava Forbes. It has not 
previously been observed feeding on the egg-masses of Diatraea sac- 
charalis P., yet the number of them eaten in Puerto Rico is so large 
that, were this ant more discriminating in its choice of the character 
of the eggs (whether fresh, parasitized or merely shells) on which 
it feeds, it would be a factor of importance in the natural control 
of the moth-borer of sugar-cane. In the fields, or at the times when 
the wasp parasite, Trichogranirna minutum Riley, is scarce or absent, 
however, this ant appears to be the only natural agent tending to- 
reduce their numbers, and, under these conditions and in this phase 
of its activities, is unquestionably beneficial to the interests of the 
cane-grower. 




THE BRACKISH WATER MOSQUITOES OF PUERTO RIOO^ 

By Gboboe 8. TuiiLOCH, Associate Entomologist, 

Division of Insects Affecting Man and Animals, 

Bureau of Entomology and Plant Quarantine 

The purpose of this paper is to report on studies concerning the 
•distribution in Puerto Rico of certain species of mosquitoes which 
breed in brackish waters. These species may be divided into two 
Ifroups. The first includes those forms which were found in both 
fresh and brackish waters and the second, those forms found only 
in brackish waters. Although the tolerance or preference of certain 
mosquitoes for water containing vaious quantities of salt has been 
recognized for many years, little attention has been directed to a 
study of the various species in relation to the salt content of their 
breeding media. The data on this subject presented here are based 
on observations made in Puerto Rico during 1935-36. 

The salts responsible for the brackish condition of certain mos- 
quito breeding waters in Puerto Rico are derived either from the 
soil or from the ocean. The salts in the soil have been deposited 
as a result of the decomposition of organic or inorganic materials, 
and in certain parts of the coastal plain relatively large amounts 
are present. It is probable that at one time soil salts were rather 
generally distributed throughout the entire coastal plain. In regions 
having heavy rainfall and good drainage, leaching has proceeded to 
the extent that the soil is suitable for agricultural purposes. In 
dry, poorly drained areas, such as are found in portions of the south- 
ern coastal plain, the leaching process has proceeded at a much 
slower rate with the result that the soil is unfit for agricultural 
purposes. In these areas rain or waste irrigation waters accumulate 
in natural or artificial depressions, salts pass into solution, and a 
brackish pool suitable for the development of certain mosquitoes 
results. It is, therefore, not uncommon in Puerto Rico to find the 
salt-marsh mosquito, Aedes sollicitans (Walk.) developing in pools 
which may be many miles away from the ocean. The area of this 
habitat is increased during the rainy season and decreased during 

^Iliese investigationg were carried on with gpeoial funds available to the Bnrean of 
Hntoiiiolofy and Plant Quarantine of the U. S. Departoient of Agriculture for studies on 
fMoeta of Puerto Bico. They were under the technical direction of the Division of In- 
•oetg Affecting Man and Animala, and conducted in cooperation with the Federal Experi- 
ment Station at MayagUes, where headquarters for the investigations were located. 
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the dry season. The concentration of the salts in the pools is in- 
creased by evaporation and decreased by the addition of water. 

In certain regions along the seacoast where the slope is gradual^ 
tidal swamps are present. Brackish water areas are produced by 
the mixing of ocean water with drainage, rain, and waste irriga- 
tion waters, and if other conditions are favorable, breeding of mos- 
quitoes takes place. A similar condition is produced in the rivers 
at certain seasons. The topograhy of Puerto Rico is such that the 
rivers arising in the central mountainous regions must traverse a flat 
coastal plain before reaching the ocean. The flow of the rivers is 
retarded by the loss of grade in the coastal plain and by sand bars 
thrown across the river mouths by tides. During the rainy season 
the rivers are able to maintain channels through the sand bars, but 
during the dry season the sandbars cause the river waters to become 
impounded in their own courses. During high tides and storms, 
waves pass over the sandbars into the impounded fresh waters^ caus- 
ing them to become bi^ackish. In the shallow margins of these 
impounded brackish areas the development of mosquitoes takes place. 

The brackish condition of the mosquito-breeding areas is caused 
principally by chlorides. The concentration of chlorides, or, rather, 
the total halogen expressed as chlorine, serves as an indication of 
the brackish condition of a pool. In pools which receive their salts 
from the ocean the relation between the halides and the total salinity 
is definite and is based on the following formula. 

Salinity — 0.030 -f 1.8050 Chlorine^ 

In pools which receive their salts from other sources the halide 
concentration is not a direct index of the salinity but it serves, never- 
theless, as an indication of the brackish condition. Accordingly a 
quantitative study of the halides was made in pools containing mos- 
quitoes. The halide concentration was determined by volumetric 
titration and is expressed as parts of chlorine per 100,000 parts of 
sample. 

The following 12 species of mosquitoes were taken in brackish 
waters in Puerto Rico: Aedes »ollicitans (Walk.), A, taeniorhynchus 
(Wied.), Anopheles albimanus Wied., A. crucians Wied., A. grdb^ 
hamii Theob., Culex airatus Theob., C, hahamensis Dyar and Knab, 
C, hahUitator Dyar and Knab, C, inhibitator Dyar and Knab, C. ni» 
grip^pus Theob., and Psorophora pygma^a (Theob.), and XJranch 

^'Knudsen, H. 1901. Hydrographical Tables. Copenhagen. 
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taenia sp. Only three of these, Anopheles crucianSf Aedes solU&itans, 
and Culex hahamensis, were found to be restricted to this habitat;^ 
the remaining nine being taken at other times in waters free of 
chlorides. 

It was possible from quantitative field tests to establish provisional 
chlorine ranges for nine of the species (Table 1). Cvlex habiUiaAor 
and a species of Uranotaenia ^ were found in fresh waters and in 
brackish waters containing up to 210 parts of chlorine. Culex ni- 
gripalpus, Psorophora pygmaea, Culex inhibitator, Anopheles albi- 
manuSf and Anopheles grahhamn have greater ranges, which sug- 
gests a greater tolerance for salts. A distinct preference for salts 
is exhibited by Culex bahamensis and Aedes soUicitans. 

Table 1. — Provisional Chlorine Ranges op Waters in Which Various 
Species op Puerto Rican Mosquitoes* Webb Found 



Parts chlorine per 100,000 

Number of 

Species 

parts of sample 

collections 

Culex hdbilitator 

0-185 

8 

Uranotaenia sp. 

0-210 

95 

Culex nigripalpua 

0-540 

20 

Psorophora pygmaea 

0-765 

3 

Cvlex inhibitator 

0-770 

30 

Anopheles alhimamts 

0-950 

111 

A, grabhamii 

0-950 

8 

Culex bahamensis 

195-900 

13 

Aedes soUicitans 

370-940 

11 


' It is possible that two species of Uranotaenia are involved. 

* Sea water contains approximately 2,000 parts of chlorine per 100,000. 
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